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PREFACE

This project was performed by Battelle's Columbus Laboratories (BCL)
for the U. 5. Army Land Warfare Laboratory (LWL), Aberdeen Proving Ground,
Maryland, under Contract No. DAAD05-74-C-077]. Mr. P. M. Anderson of LWL
was the Technical Monitor, and Mr. J. Tuck Brown of BCL was the Program
Director.

Battelle wishes to express its appreciation to Mr. Anderson for
his contributions to this Final Project Report on LWL. Due to his lengthy
association with LWL and his interest in setting down for the record a full
accounting of the U. S. Army Land Warfare Laboratory, Mr. Anderson provided
invaluable assistance to the BCL researchers in the gathering of their
documentation, recalling from his own experiences information necessary to
complete the report. The comments and assistance of Col. Richard L. Clarkson
and Dr. Russel!l D. Shefton, Commarding Officer and Technical Director during
LWL's final years, were also vital in assuring the completeness and accuracy
of this document.

The Final Project Report has been divided intfo two vclumes:

Volume . Project Report and Appendix A, Documentation

Volume Il. Appendix B, Tasit Sheets

DISCLAIMER

At et e ———

The findings in this report are not to be construed as an official
Department of the Army position. Neither does the citation of any items by
trade name constitute official endorsement or approval by the Department of

the Army of the use of such commercial items.
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COMMUNICATIONS/ELECTRONICS BRANCH

TITLE

Drop Zone Locator

Lightweight Radio for Guerrilla Bands

Thermoelectric Battery Charger

HF Radio for Jungle Use

Tactical Radio Antenna

Ground Location of Air Dropped Supplies

Noiseless Communication Device

Captive Balloon Borne Communications

tmergency Signalling Communication Kit for Army Aviators

Narrow Bandwidtn Systems

Thermoelectric Generators

Telephone Amplifier

Microwave Beacon

Single Frequency Repeater

Speech Clipping

VLF Transceiver

Pilot's Inertial Microphone

Speech Bandwidth Compression

Surveillance Transmitter

Surveyor

Tunnel Kit

Rifle Radio

Mine Firing Switch MFS-X]

Portable HF Antenna

High Ambient Noise Microphone

FM Demodulator

Site Marker Beacon

Transducer Study

Ferrite Antennas

Communications for Tactile Sensors

Landing Light System

Retransmission Device

Improved YHF Antennas

Data Processing System

Air Boat Communications

Discreet Signalling System

Concealed Vehicular Anternas

Elevated Radio Relay

Electronic Intrusion Detector

Floating Landing Light

Telescopic Mast for Erection by Helicopter or Compressed
Air

Market Search, Compact Voice Recorders

Tunnel Commnunications

Voice Recorder for Surveillance and Observation Aircraft
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COMMUNICATIONS/ELECTRONICS BRANCH (CONTINUED)

01-E-69 MFS Firing Range Extension B-39
02-E-69 Gunship II Evaluation B-40
*03-E-69 Elevated Active Antenna - -
04-E-69 Public Address Set AN/UIH-7 B-41
05-E-69 Land Navigation Audio Compass B-42
06-E-69 Electronic Regrouping Device B-43
07-E-69 Collision Avoidance for Helicopter B-44
08-£-69 INuminated Map Reader B-45
09-E-69 Ambush Light B-46
10-E-69 Improved Retransmission Device B-47
*01-£-70 Beacon Feasibility Investigation --
u2-g-70 Swimmer Detector B-48
03-E-70 Skid Mounted Antenna B-49
04-€-70 Interpretaide Translator B-50
01-g-77 Quiet QOperation of PRC-77 Radios B-51
*Q2-E-71 Direction Finding Antenna -
G3-E-71 Radio Relay Equipment B-52
04-€E-71 Night Vision, Approach to Blacked-Out LZ B-53
05-E-71 Position Marker and Secure Signal System B-54
06-E-7i Crash Locator keacon B-55
07-£-71 Alarm System for Sensitive Devices B-56
08-E-71 Detection of Concealed Metal Objects B-57
08-E-71 Public Address Set AN/UIQ-10 B-58
*10-E-71 Personnel Locator -
31-E-72 Emergency Arctic Battery 8-59
02-E£-.72 Short Range Simultaneous Communication System B-60
03-£-72 Emergency Distress Signalling Device B-61
04-£-72 Airborne TV System B-62
01-e-73 Radio Telephone-Vox B-63
02-E-73 Multishot Thermal Battery B-64
03-E-73 Radio Retransmission System B-65
04-£-73 Analysis of the I-Spy System B-66
05-E-73 Underwater Target Detector-Feasibility Study B-67
06-E-73 Cryogenic Cooling for Artillery-Launched Sensors B-68
*Q7-E£-73 Position Location System Study --
01-t-74 Combination Strobe-Flashlight B-69
02-£-74 Paratroop Assembly Device B-70
03-E-74 Improved Integrated Communication/Protective Helmet Systems B-71
04-E-74 Artillery Launched TV (OCRD) B-72




01-F-63
02-F-63
03-F-63
04-F-b3
05-F-03
06-F-63
07-F-63
08-F-63
01-F-54
02-F-64
03-F-64
04-F-64
*05-F-64
06-F-64
07-F-64
01-F-65
02-f-65
0.-F-6%
J4-F-65
ib F-65
Ub-F-65
07-F-65
08-F-65
01-F-66
02-F-66
03-F-66
04-F-66
05-F-66
06-F-66
07-F-66
08-F-66
09-F-66
J3-F-67
04-F-67
05-F-67
06-F-67
07-f-67
08-F-67
09-F-67
16-F-67
11-F-67
12-F-67
13-F-67
11-F-68
02-F-68
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MUNITIONS BRANCH

Grenade Dispenser

Squeezebore

Counterambush Weapon

Timing Device for Fuzes

Counterambush Weapon I1 {M18A1)
Improved Sighting System for Small Arms
Aerial Smcke Marker & Dispenser
Propacranda Leaflet Bundle Breaker
Lighiweight Truck Armor

Tunnel Detection Munitions
Battlefield Il1lumination

Smoke Screen, Troop Landing
Mechanical Delay Firing Device

60MM Mortar

Shotshell Adaptor for M79 Launcher
Compact Rifle Sight

Aircraft Smoke Marker (Colored)
Special Sight Mount

Smoke Screen Adaptor for LAU 3/A
Floating Smoke Grenade

Grenade Launcher for M1 Rifle/Carbine
Telescope and Mount/M14 Rifle

Smoke Marker Jispenser SMD-1

Position Mirker

Counterambush Weapons System {Study)
Small Arms Protection for Vehicles
Counterambush Barrage Weapons System
Adjustable Ranging Telescope (ART)
40MM Mul-ishot Cartridge

Magazine, Disposable Plastic 5.56MM and Bandoleer
Mag Teflon Counterambush Weapon (MTCAW)
60MM Hand Directed Mortar

Grapnel With Line (Propelled)

40MM Position Marker (PM-3)

Vehicle Smoke Screen System

Armor by the Yard

Grenade Fuz> for Aircraft Deployment
Rifle Night Sight

Vehicle Gas Tank Armor

Quad 50+iG Mount Armor

Position Marker (PM-4)

Electrically Initiated Battliefield I1lumination System
Evaluation of Rocket Guns

40MM Target Marker (Floating)

Tuinel Weapon
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B-73
B-74
B-75
B-76
B-77
B-78
B-79
B-80
B-81
B-82
B-83
B3-84
B-85
B-86
B-87
B-88
B-89
B-90
B-91
B-92
8-93
B-94
B-95
B-96
B-97
B3-98
B-99
3-100
B-101
B-10¢
R-103
B-104
B-10%
B-10¢
B-10.
3-108
B-10Y
B-110
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04-F-68
05-F-68
06-F-68
07-F-68
01-F-69

*02-F-69

*()3-F-69
04-F-69
05-F-69
0G-F-65
07-F-69

*)8-F-69

09-F-69
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01-F-70
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35-F-70
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01-F-7
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06-F-71
*)7-F-71
08-F-71
01-F-72
02-F-72
03-F-72
04-F-72
G5-F-72
20-F-72
G1-F-73
02-F-73
03-F-73
04-F-73
05-1-73
06-F-73
07-F-73
02-r-74
30-F-74

MUNITIONS BRANCH (CONTINUED)

Silent Sniper System

Remote Controlled Rocket Flare

Helicopter "Flak Cover" - Feasibility Investigation
Adjustable Ranging Telescope Procurement

Back-Pack Ammuriition Feed System for the M60 Machine Gun
Trip Flare Initiater, Eleciric

Target Marker - Aiv Droppable

Waterproof Ammo Container for the Individual Soldier
Evaluation of Mini Grenade

Suppressive Fire Weapon System for Helicopters

Mine Clearance Feasibility Study

ITTumination Warhead, 2.75" Rocket

Bearing Finder for Incoming Fire

Sling Adaptors for the M-16 Rifle

Bright Light Mob Dispersal (RC)

Reticle I1lumination Adapter Kit (RIAK)

Directional Light, Pyrotechnic

Trip Wire Snagging Device (Improved)

Quiet, Special-Purpose Revolver

Hand-Held Grenade Launcher

RIPER (Army)

105MM Subcaliber Training Device

Hand-Held Position Marker (PM-4) - RVN Evaluation Quantity

One-Half Size Smoke Grenade

Launcher Improvement for I1lumination System Flare, Surface:

Parachute XMI183
Nonsubmersible Smoke Grenade
40MM Floating Flare
Pursuit Deterring Munition
Mortar Aiming Device, 60MM
Silenced Pistols and Rifle
Waterways Harassment and Interdiction Mine
Evaluation of Castable Smoke Mix
Helicopter Dropsight
Less Lethal Ammnunition for Small Arms
Plastic 5.56MM Blank Cartridge
Modified Grapnel With Line
Arctic Tent Stake Driver
MIDI Smoke Grenade
2.75 Inch Illumination Warhead (MASSTER)
[Tluminate Spectrum Analys<s Study
Less Lethal Liquid Ball
Line Source Smoke and Riot Control Agent Rope
2.75 Inch Multishot Antitank Warhead
Chaff Warhead, 2.75 Inch FFAR
Immobilizer
Modified I1lumination Warhead, 2.75 Inch
Shaped Charge, Antitank, Hand-Thrown
90MM and 105MM Subcaliber Trainirg Device (CATB)




MOBILITY BRANCH
01-M-63 Load Carrying Device, Man Propelled B-161
02-M-63 Lightweight Power Unit B-162
*03-M-63 Direction Indicator for Trcops Debarking From the Helicopter - -
04-M-63 Personnel/Cargo Lowering System for Helicopters B-163
*Q5-M-63 Man Powered Generator ~ -
3 06-M-63 Device to Rapidly Refuel Helicopter From 55 Gal Drums B-164
p 01-M-64 Towed Glider, Mobile Aircraft Refueling System B-165
02-M-64 Flotation Gear for Army Aircraft B-166
03-M-64 Rolling Ammunition Carrier B-167
04-M-64 Vehicle Design for Unconventional Warfare B-16
05-1-64 Feasibility Investigation of Swamp Boat 3-169
C6-M-64 Parachutists' Descent Device B-170
01-M-65 Man Assisteu Powered Transporter B-171
02-M-65 Mobility Augmentation of M113 APC B-172
03-M-65 Site Marker Balloon B-173
04 -M-65 Lift Boost System for UH-1-B Helicopters E-174
01-M-66 Overhead Anchoring System for Porsonnel Rappelling and
Parachuting From Helicopters B-175
02-M-66 Flevated Site Marker B-176
. 03-M-66 Personnel/Cargo Rappelling Attachiment for Chinook B-177
. 04-M-66 Dus tproofing B-178
05-M-66 Resojet Man-Pack Tunnel Flusher B-179
06-M-66 Walking Wheel Concept B-180
01-M-57 Use of lowering Device With CH34 6-131
02-M-67 A1l Terrain Portable Heliport B-182
03-M-67 Canal Bridge, Troop and Small Vehicle B-183
*34-M-67 Portable Surveillance Platform -
05-14-67 Materials Handling Augmentor for Standard Truck Tractors B-184
06-M-67 Personnel Extraction & Pickup System for UH-1 Helicopter B-165
07-M-67 Waterjet Augmentation Kit for M113, Feasibility -186
08-M-67 Feasibility Investigation of Delta Weapon Platform B-187
09-M-67 Helicopter Floats-Quick Adaption B-138
10-M-67 Elevated Site Marker (ENSURE) B-189
11-M-67 Tank Traction Assist/Traction Augmentor for M-48 Tank B-190
01-M-68 Aerial Pick-up System B-131
*)2-M-68 Anchor Capstan Kits for M-551 Sheridan Tank, M-41 Tanks, Light
105-M - M-108 - -
*Q3-M-68 Anchor Capstan System for M-48 Series Tanks and Companion
Recovery Vehicles -
04-M-68 Delta Manual Load Carrier =192
05-M-68 Grain Pulverization Under Field Conditions n-1a
06-M-68 Sandbagging System R AR
J7-M-68 Medium Weight Sandbagging Machine B-145
08-M-68 Fortification Destruction and Canal Barrier, Clearing,
Feasibility & VN Tests d-1u6
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MOBILITY BRANCH (CONTINUED)

09-M-68 Procurement of Ripper Attachment for D-7E Caterpillar

Tractor B-197
10-M-68 Sandbagging Attachments B-198
11-M-68 Sandbag Stapler - Hydraulic B-199
*12-M-68 Power Construction Tool Kit -
13-M-68 Intermittent Detonation Marine Propulsor B-200
01-M-69 Sandbag Bunker Kit B-201
02-M-69 Helicopter Payload Capability Meter B-202
N3-M-69 On Site Evaluation of Helicopter LZ Clearing Equipment and
Techniques 8-203
04-M-69 Platform, Air-Transportable B-204
05-M-69 Intermittent Netonation Liquid Riot Weapon B-205
06-M-69 Fire Fighter B-206
07-M-69 Standard Revetment Structure Study B-207
*08-M-69 Fuel Vapor Purging System for Refueling Units -
09-M-69 Riot Control Patrol Vehicles (RC) B-200
10-M-65 Model AVBE-1001 Commercial All-Terrain Vehicle for RVN
Evaluation B-209
01-M-70 Low Tractive Effort Dozer Blades B-210
02-M-70 Improved Elevated Site Marker (USARV) E-211
03-M-70 Individual Sandbagging Aids B-212
04-M-70 Portable Battalion Tactical Operations Center £-213
*2(-1-70 Improved Elevated Site Marker (original funding by
Marine Corps) - -
01-M-71 Locking Device for Military Vehicles B-214
*02-M-71 Pre-Fabricated Living/Fighting Bunker - -
03-M-71 Heater, 40,000 BTU/HR, Portable, Winterization Kit
Applications B-215
04-1-71 Lightweight Aerodynamic Balloon Position Marker B-276
05-M-71 Frozen Ground Implement 052217
06-M-71 Silent Patrol Boat B-210
a7-M-71 Feasibility Pulsed Jet Water Cannon E-219
08-M-7 Remote Boat 6-2040
N3-M-71 Rough Terrain Ground Handling System for Helicopters 5-l2 ]
10-M-71 Liquid Projector, Feasibility J-200
01-1-72 Portable Pumping System =225
N2-1-72 High Performance Helicopter Utility Hoist Jmedh
03-M-72 Investigation-External Combustion Engines =200
04-M-72 Pulsed Jet Water Cannon L=2l6
05-M-72 Air Cushion Field Dolly L-¢27
06-M-72 Locking Device for Vehicle Radios B-20
07-1-72 Scratch Resistant Plastic Windows for MIST1 Truch L-224
01-M4-73 UH-1 Door Gunner Protection =230
2-M-7 Field Fortification FKit Bl
05-M-773 Zalloon Marker L-
0D4-M-7% bowered Wheeis for Helicooters ERAR
02 -14-73 Abrasion Kesistant Props Rt
0€-1-73 Anchnr Capstan Kit, for Wheeled Vehicles e




01-5-63
02-5-63
03-5-63
*04-5-63
05-5-63
U6-5-63
07-5-63
08-5-63
09-5-63
*10-5-63
11-5-63
12-5-63
01-5-64
02-5-64
03-5-64
04-5-64
05-5-64
*06-5-64
01-5-65
02-5-65
03-5-65
*04-5-65
01-5-66
02-5-66
01-5-67
02-5-67
03-5-67
04-5-67
85-5-67
06-5-67
07-5-67
0€ -5-67
*09-5-67

MOBILITY BRANCH ( CONTINUED)

Riot Control Barrier

Engineer Test and User Evaluation of UNA-Track Kit

UH-1 Ground Handling Wheel Adapter Bar for OH-58
Helicopters

Arctic Sled

Evaluation of Tire Traction Devices

Evaluation of Field Fortification Kit (MASSTER)

ENVIRONMENT/SURVIVAL BRANCH

Individual Survival Kit (Hot-Wet)

Improved Machete

Flashlight for Special Forces

Personal and Germicidal Cleanser

Clasp Knife for Special Forces

Collapsible Canteen

Lightweight Pioneer Tools

Tree Climbers

Electric Probe

Lightweight Man-Portable Shelter

Canopy Exploitation and Penetration

Packet, Subsistence, Long Range Patrol

Shelter, Utility, Tropical

Reductiun of Soldier's Load

Survival Kit (Hot-Dry)

Improved Survival Kit + Plastic Cooking Container
Free-Drop Water Container

Riot Shield

C1 Mob Control Equipment Studies

Compass - Fog and Fungus Proof .

Individual Aid and Survival Kit (Cold-Wet)
Individual Aid and Survival Kit (Cold-Dry)

Tent, Medical Treatment, Special Forces
Ventilated Flight Suit

Lightweight, Four Man, Fabric Boat

Tunnel Security & Intelligence Team Protective Equipment
Fire Starter, Waterproof

Survival Kit, State of the Art Review

Cache Contairer Inserts for M4A Aerial Delivery Container
Trail Cutting Machete

Flotation Gear for Individual Soldiers

Knife, Demolition

"VC Sandal" Pull on Rubbers (not approved by CRD)

B-236
B-237

B-238
B-239
B-240
B-241

B-242
B-243
B-244
B-245
B-246
B-247
B-248
B-249
B-250
R-251
B-252
B-253
B-254
3-255
B-256
8-257
B-258
B-253

3-260
5-261
B-262
B-263
B-264
B-265
3-206
5-267
R-76&
5-2649



01-5-68
02-5-68
03-5-68
04-S-68
05-5-68
06-5-68
01-5-69
J2-5-69
03-5-69
04-S-69
05-5-69
0¢-5-69
07-5-69
08-5-69
09-S-69
10-5-69
01-5-70
02-5-70
03-S-70
04-5-70
05-5-70

*06-5S-70
*01-S-71
02-5-71
02-5-71
04-s-7

05-5-71
06-5-71
07-5-71
08-5-71
09-5-71
*01-5-72
02-5-72
03-5-72
*04-5-72
05-5-72
06-5-72
07-5-72
08-5-72
09-5-72
01-5-73
0¢-5-73

£3-5-73
04-5-73
05-5-73

ENVIRONMENT/SURVIVAL BRANCH (CONTINUED)

Refugee Kit for Trosp Commanders

Disposable Airdrop Contziner

Table-Top Sound Booth

Small foll-Press

Individual Escape & Fvrasion Ki*

CONEX Containers - Humidity Control

New Individual Ai¢ & Survival Kit (Cold/Wet Dry)

Portable Interrogalion Booth

Chemical & Physic'1 Barriers for Crowd & Riot Control

Delivery of Anti-Riot Agents

Improved Packaging of Water Purification Tablet

Low Cost Solar Still

Improved Survivai Kit, Hot-Dry

Inundated Area Position Markers

Equipment for Aerial Supply of Hot Food

Evaluation of Proposed U. S. Marine Mini Tents

Lightweight, Hand Operated, Brackish Water Purifier

Junk-Sail Windmill Data Package

Rope Kit, Special Purpose Mountaineering and River Crossing

Improved Ration Heater and Fuel Tablet

Lightweight Flotation Gear for Individual Soldiers With
Semi-Automatic Inflation Device

High Intensity-Multiple Use Flashlight

Individual Cache "Package"

Shelter, Lightweight, Small Group (4-6 Man)

Tent, Two-Man, General Purpose

Survival Kit Components to Meet Currently Unfilled
Requirements

Bunker/Tent Heater

Snow/Ice Melting Canteen

Components for Strategic Operations Patrol Rations/Packets

Emergency Repair Shelter for the CH 47 Helicopter

Automatic Perscnnel Verifier

Determination of the Age of a Cache

Portable Sign-Making Kit

All-Environment Survival Kit

Lightweight, Dry Bottom, Four Man, Fabric Boat

Lightweight, Compact, Snow Shovel and Snow Saws

Knife Cutter-Bayonet

Improved LWL Fuel Tablet

Oxygen Breathing Equipment for High Altitude Operations

Lightweight, Collapsible Pressure Cooker

Improved Fire Starter for All-Environment Survival Kit

Unfilled Requirements for Obtaining Potable Water Under
Survival (Conditions

Improved Tent for the M-577 Command Track

Bunker/Tent Heater

Lightweight Flotation Gear (EDT)

B-270
B-271
B-272
B-273
B-274
B-275
B-276
B-277
B-278
B-279
B-280
B-281
B-282
B-283
B-284
B-285
B-286
B-287
B-288
B-289

B-290

B-291
B-292

B-293
B-224
B-295
B-296
B-297
B-298

8-299
£-300
B-301
B-302
B-303
B-304
B-305
-306

B-307
B-308
B-309
B-310



06-S-73
*07-5-73
*08-S-73
*09-S-73

01-5-74

02-S-74

04-5-74

01-C-63
02-C-63
03-C-63
04-C-63

05-C-63
06-C-63
07-C-63
08-C-63
09-C-63
10-C-63
01-C-64
02-C-64
01-C-65
02-C-65
03-C-65
04-C-65
05-C-65
01-C-66
02-C-66
03-C-66
04-C-66
05-C-66
06-C-66
07-C-66
18-C-66
*03-C-66
01-C-67
02-C-67
03-C-67
04-C-67
05-C-67
06-C-67
07-C-67
08-C-67
01-C-68
*02-C-¢8
03-C-68
U4-C-AR8

ENVIRONMENT/SURVIVAL BRANCH (CONTINUED)

Multipurpose Siliccune Rubber Cup

Modification of Helmet

Insulated Case for Water Can

LWL Grids for PIT of LWL Fuel Tablet ‘
Cramnon for Use in Worldwide Mountain Gperations
Mechanical Map Light and Strobe Light
Lightweight, Collapsible Litter

APPLIED CHEMISTRY BRANCH

Chemiluminescent I1luminating Devices

Flame Projector, Hand Held, One Shot Expendahle

Chemical Agent System, Anti-Materiel

Landing and Resupply Marking Systems for Day/Night
Operations

Individual Identification Kit

Personnel Detector, Chemical

Anti-Crop Munitions

Chemical Infra-Red Emitters

Signal-Smoke

Large Volume Screening Smoke Disseminator

Improved Smoke Screen (Air Activated)

Grain Study Development

Flame Projectile, indirect Fire

Integral Smoke Generator (Airhorne)

Riot Control Device (Individual)

Chemiluminescent Panel Marker

Electroluminescent Airfield Lighting System

Airborne Personnel Detector

Assessment of Projector, Flame, Counterambush

Personnel Detection, Chemical (Vehicular TO - IF)

Explosive Detector

Chemical "Fireball", Assessment of Effectiveness

Personnel Detector (Airborne)

Miniature CS Disseminator

Road and Trail Interdiction

Airborne Vehicular Detection

Man-Pack Detector E-63

Detection by Biochemical Lumineccence

Helicopter-Adaption of TO-1D/F Detector System

Interdiction Device, Hand Implaced

Feasibility of Grain Pulverization Under Field Conditions
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FINAL PROJECT REPORT -
U. S. ARMY LAND WARFARE LABORATORY
Volume II Appendix B. Task Sheets

YNTRODUCTION

This Appendix contains complete descriptions of most of the R&D tasks
performed by LWL during its |2 years of existence. (A listing of GN! tasks
is included in Appendix A as Exhibit 18.) A listing of all tasks, grouped
bty Branch, appears on pages iii through xvii. The individual task sheets give
the task number, title, level of funding, inclusive performance dates, major
contractors (where such information was readily available), and a description
and results of the work performed. These sheeets are arranged in the same
order as the preceding task listing, and the only tasks not included (identified
ty an asterisk on the {isting) are those that were terminated for various
reasons after they were funded but before any substantive results were
acnieved.

It should be noted, that although the duration of many of these
tacks was from 3 to 5 years, this does not necessarily indicate that LWL was
not rulfilling its quick-reaction mission. While LWL did not attain the
'8-montn goa! in 100 percent of its task efforts, for most of the tasks there
were ,ositive results attained within I8 months, and then work was continued
o (a) improve the item, (b) continue other phases of the task, in various
subtasks, or (¢) perform related studies that arose during performance of
the initial ftask. In many cases, tasks were lett cpen for administrative
rurposes for some time after tne actual work was completed. This, of course,
ties in with the discussion in the body of the report regarding the difficulry
experienced by LWL in determining when a task should be terminated, and some

asks were undoubtedly ~arried on further than was warranted.

To summarize, of the 579 completed tas<s for which sheets are
included, 289, or 50 percent, were completed with' n |8 months, and another 93,

or a total of 06 percent,; within 24 monthu, Only 75, or I3 percent, were carried

.-
peyond 3 oyecas.  Of the 38 taswks included that were still open when LWl was
girscutitiaeed, '8 had been active less than [B months and ancther |3 less than
24 months,  Thoze t.oks that were still open were assigned *c ather latoratoriew.
xvit?
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TASK NUMBER: 01-E-63

TITLE: Drop Zone Locator

AUTHORIZED FUNDING: $412,844

TASK DURATION: 11 December 1962 to 3 February 1966
CONTRACTORS: Simmonds Precision; Matrix

DESCRIPTION AND RESULTS: Provide a lightweight, man-portable position-marker
beacon to be used by aviation or other elements of the Field Army to establish
landing and drop zones. In Special Warfare operations, it will be used as both
a drop and landing zone terminal navigation aid to assist in the delivery of
personnel, equipment and supplies.

Transmitting set, Radio AN/PRT-7 (SLW-1&42), developed by the U. S.
Army Limited War Laboratory, is a radio navigation aid beacon consisting of a
transmitter, rechargeable battery, antenna system and carrying case. It is
operated in the 200-400 KC band with a signal strength sufficient for an aircraft
with ADF to track from 35 miles range at an altitude of 500 feet. This distance
increases considerably at higher altitudes and over water. The equipment in
march order weighs 23 pounds with a longest dimensio» of 15 inches. Frequency
is controlled by a small plug-in type synthesizer, or 10 internal crystals. A
Rectifier Power Supply is also provided to power the beacon at low temperatures
or charge batteries from AC lines. Ten developmental systems were delivered
for evaluation by USATECOM in a tri-service test with Air Force and Marine Corps
beacons.

The AN/PRT-7 was comparatively evaluated with three other beacons
(AN/TRN-19), AN/TRN-20, 11900), each having been designed fcr the same general
purpose. The results of this test indicated that none of the beacons tested
met a sufficient number of the SDR requirements tc be considered suitable for
military use. It was recommended that if an urgent requirement exists for an
interim Portable Navigation Aid, Beacon Model 11900 be modified to correct the
deficiencies and as many of the shortcomings as possible and that the resultant
model be service tested.
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TASK NUMBER: 04-E-63

TITLE: HF Radio for Jungle Use

AUTHORIZED FUNDING: $214,073

TASK DURATION: 11 December 1962 to 27 August 1965
CONTRACTORS: Delco Division, General Motors

DESCRIPTION AND RESULTS: Develop a HF radio to provide communications for long
range infantry patrols engaged in jungle warfare or counterinsurgency operations.
The radio is required to be lightweight, compact, rugged, and easily operated
for use by foot-mobile units under severe environmental conditions. A radio

set designated AN/PRC-64 was developed.

The Radio Set AN/PRC-64 is a high frequency, four channel, crystal
controlled, battery operated radio in the 2 to 6 megacycle band. The total
weight of the radio is approximately 10 pounds. This weight includes a spare
battery. Total battery life is estimated at 20 days on normal patrol usage.

It is equipped with a 500 cycle band pass filter for improved CW
performance, and has a "whisper mode" for use during voice transmissions in
tactical situations in the jungle. It also has a battery condition indicator,
an antenna tuning indicator, and provisions for use of tne A/N GRA-71 burst
keyer. With an 8 watt output, this radio's performance generally equals that
of older sets wieghing 45 pounds at ranges to 300 kilometers.

One hundred and fifty-nine AN/PRC-64's were shipped to Vietnam in
December 1965.
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TASK NUMBER: 05-E-63

TITLE: Tactical Radio Antenna
AUTHORIZED FUNDING: $218,141

TASK DURATION: 11 December 1962 to 1 April 1966
CONTRACTOR: CHU Associates

DESCRIPTION AND RESULTS: This task was initiated to produce a variety of antennas
which offer tactical advantages over those which have been previously available.
The efforts included antennas in the VHF, HF and LF ranges. Quite a number of
antennas were designed, constructed and tested; both in-house and by contractors.
Although only two types of the resulting antennas actually reached the field,
considerable know-how in the way of materials, techniques and limitations was
gained.

Antenna types studied included, but were not limited to, dipole arrays,
loaded whips, loops (folding, wire, and rigid), helical, ground plane, ferrite,
and inflatable, metalized plastic. In the investigation of these, several ideas
were generated which were pursued under separate tasks. These involved ferrites
and phased multiple loops. Also, a plastic artificial ground plane was tested
in conjunction with some of the experimental helical monopoles, since these

antennas were found to be very effective, provided their ground plane was adequate.

One of the loop antennas, together with its matching section, was integrated into
a lightweight transceiver which is currently under development.

Two very promising designs evolved as a result of in-house efforts.
Both of these are loop antennas and both employ efficient capacitive-type
matching networks. One is intended for vehicles and base station use. The
other is a very lightweight, man-carried device for patrol use.
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TASK NUMBER: 07-E-63

TITLE: Noiseless Communication Device
AUTHORIZED FUNDING: $30,310

TASK DURATION: 12 March 1963 to 16 May 1966
CONTRACTOR: American Electronics Laboratories

DESCRIPTION AND RESULTS: The purpose of this task was to design and develop
feasibility models of an ultrasonic communication system to provide a noiseless
signaling capability over short ranges among members of a patrol where visual
signaling is impossible. The system was to be sufficiently small and lightweight
so as not to hinder the patrol members in the accomplishment of their mission

nor limit their movability.

This ultrasonic device is an acoustical transceiver system. It consists
of primarily transmitting and receiving modulated ultrasonic acoustical waves
(23 kc). The package weighs 1-1/2 pounds and is 27 cubic inches in volume. The
demodulated signal is used to activate a vibrator, in lieu of earphones, located
on the user. A predetermined code to satisfy such basic commands as alert,
proceed, assemble, and others is required.

Two prototype units were built under contract and tested in-house;
results indicated that usable ranges of 40 to 175 feet depending on terrain could
be obtained. Further development was required to decrease the false alarm rate
in the item. Since ro formal military requirement for a device of this type
existed, the work on this task was terminated.
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TASK NUMBER: 08-E-63

TITLE: Captive Balloon Borne Communications
AUTHORIZED FUNDING: $197,092

TASK DURATIGN: 12 March 1963 to 27 August 1965

DESCRIPTION AND RESULTS: In response to a recommendation by a USACDC-sponsored
conference on Jungle Communications Problems, LWL was directed to develop a
captive balloon system for elevating a VHF radio or a radio antenna to reduce
the high attenuation of VHF radio signals by jungle foliage. The system
developed jointly by LWL and a contractor consisted of the following:

Balloon - 40C cu. ft. volume, having a static life of
approximately eight pounds and capable of being launched
in wind speeds up to 30 knots.

Transmission System - The balloon, held captive by a nylon
tether 1ine and associated reel units, elevates a dipole
antenna and feeder line. A ground VHF radio such as the
AN/VRC-10, provides power to the antenna.

Support Equipmert - Ground equipment consists of two RL 31

reel units, a hydrogen gas generator with hoses, ground

stakes, ground tarpaulins, and calcium hydride charges. Sixteen
charges are required to fill the balloon. One charge will
replace any gas leakage during a 24-hour period.

Five systems were tested in Vietnam with satisfactory performance;
VHF ranges up to 50 km being obtained. However, since use of the system posed
certain logistic problems, possible hazards to low flying aircraft and revelation
of one's position, it was felt that no further effort was warranted. Accordingly,
the task was terminated in August 1965.
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TASK NUMBER: 01-E-65

TITLE: Narrow Bandwidth Systems

AUTHORIZED FUNDING: $97,307

TASK DURATION: 3 August 1964 to 4 December 1967

CONTRACTOR: American Electronics Laboratories

DESCRIPTION AND RESULTS: The Narrow Bandwith System is an exceptionally light-
weight (8 ounces), compact, high frequency morse transceiver. Four preset,
crystal controlled frequencies will operate in the 2-8 mc band. This system,

in conjunction with a highly sensitive base station receiver will be capable of
transmitting a CW signal over several hundred miles using a transmitted power of
approximately 50 milliwatts.

The principal element of the system developed by LWL is an HF receiver
featuring a bandwidth of only 20 Hz. This unusually narrow bandwidth gives the
receiver the ability to detect extremely weak CW or Morse signals. This special
receiver is intended to be operated at a base station where powerful transmitters
and efficient antennas are available. Patrols in the field, clandestine
operators or downed aviators may carry the new portable transceiver which may
vary from slightly larger to considerably smaller than a large pack of cigarettes.

Developmental equipment was delivered and tested. In several aspects,
it proved to be somewhat questionable. Nevertheless, good communications were
consistently demonstrated over a wide variety of ranges (up to 60 miles) with
marginal communications being provided at a range of about 200 miles. Tests
indicated that one, or at the most, two carrier frequencies are sufficient. In
addition, excellent communications were provided over a range of about 1.5 miles
using the 100 milliwatt transmitter driving a 1/2 cubic inch coil as an antenna.
Greater ranges were not attempted under these circumstances.

e e e
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TASK NUMBER: 02-E-65
TITLE: Thermoelectric Generators
AUTHORIZED FUNDING: $71

TASK DURATION: 3 August 1964 to 22 March 1965

DESCRIPTION AND RESULTS: Under this task, LWL Task 03 £-63, Thermoelectric
Battery Charger, was reactivated on the basis of improvements in the state-of-
the-art reported by inductry. A unit using boiling water as the heat rejection
system was promised which produced 15 watts and weighed only 5 pounds, excluding
the water. On investigation, by way of prototype, the weight was found to be

15 pounds with only minor reduction of this weight foreseeable. As there was no
firm military requirement for the item, the investigation was discontinued.
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TASK NUMBER: 03-E-65
TITLE: Telephone Amplifier
AUTHORIZED FUNDING: $2,743

TASK DURATION: 3 August 1964 to 22 Ma~ch 1965

DESCRIPTION AND RESULTS: This task was initiated in response to a requirement
expressed by the 25th Infantry Division. It called for development of an
amplifier to provide locudspeaker reception from standard field teiephones, as

in relaying fire orders to a gun crew or relieving operator fatigue during iong
listening periods. A prototype system was developed in-house and engineering
models were being designed by a contractor when the requirement was cancelled by
the 25th Infantry Division.
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TASK NUMBER: 04-E-65

TITLE: Microwave Beacon

AUTHORIZED FUNDING: $402

TASK DURATION: 3 August 1964 to 22 March 1965

DESCRIPTION AND RESULTS: The requirement for a microwave beacon to augment the
existing LF Beacon or Drop Zone Locator was established when it was found that
the accuracy requirement for the LF Beacon (75 meter radius) would be difficult
to meet under all conditions. The microwave beacon concept was to use a spe-
cially designed (solid-state, low-power, 5-pound) radar, which would sense the
incoming aircraft in its relatively narrow beam. At this peint, the microwave
beacon would cause the LF beacon to transmit a distinctive signal to the plane
through the existing ADF, indicating station passage. Two advanatages of such a
beacon would be: (a) great accuracy, and (b) no additional aircraft equipment.
The project was terminated when inquiry of a number of military units and pilots
disclosed that 75 - 100 meter accuracy would be sufficient.
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TASK NUMBER: 11-E-65
TITLE: Single Frequency Repeater

DESCRIPTION AND RESULTS: This development task was performed at the request of
ARPA. The repeater is a device designed to accept & weak radio signal, such as
from a patrol radio, and rebroadcast its information content on the same
frequency at higher power. This is done by alternately switching on a receiver
and a transmitter at a rapid rate, the received information being stored during
the transmitter "off" period and then retransmitted. The transmitter is
automatically held in a standby condition until a signal is received to conserve
battery life. Five prototype units were built under contract.




TASK NUMBER: 01-E-66
TITLE: Speech Ciipping
AUTHORIZED FUNDING: $68,219

TASK DURATION: 4 October 1965 to 14 February 1968

CONTRACTOR: Philco~Ford

DESCRIPTION AND RESULTS: The purpose of this task was to determine if speech
could be processed, reducing its bandwidth to a point where appreciable trans-
mitter power could be saved (or the effective range correspondingly increased).
The particular method of speech processing chosen consists of channeling the
incoming speech through three adjacent bandpass filters, each approximately one
octave wide and infinitely clipping the individual speech channels. The processor
also contains a pitch extractor and a detector to determine if the incoming
information bit is voiced or unvoiced. The information from the various channels
is time multiplexed for pulse amplitude modulation of the single-sideband-
suppressed carrier (SSBSC) transmitter. It was possible to compress the speech
bandwith to 550 Hz (700 Hz at the 6 db points). Synthesis of the speech is
performed in the speech deprocessor. Two feasibility models were developed and
tested. The t-5t results proved the performance of the system to be somewhat
short of the expected level in regard to speech quality and intelligibility.
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TASK NUMBER: 03-E-66

TITLE: Pilot's Inertial Microphone

AUTHORIZED FUNDING: $32,498

TASK DURATION: 8 September 1965 to 10 February 1967

DESCRIPTION AND RESULTS: This microphone system was developed specifically to
overcome unsatisfactory operation of existing intercom systems as in the UH-1
and CH-47 aircraft under high ncise conditions. The system consists of a light-
weight bone conduction-type microphone installed inside the top of an APH-5
pilot's helmet and mounted in the manner to pick up voice vibrations through the
skull. To provide adequate interface with existing IC box configurations such
as the SB329 and the 1611, a small battery powered preamplifier is used. The
installation of the microphone and amplifier make use of the present wiring
within the aircraft.

Eight systems were sent to Vietnam in April 1966, and evaluated by
ACTIV. Although the system did not provide communications between door gunner
and pilot of the helicopter, it was not accepted because of the nasal tone
quality and need for adjustment to work with locally modified intercommunication
systems.




TASK NUMBER: 04-E-66

TITLE: Speech Bandwidth Compression
AUTHORIZED FUNDING: $1,909

TASK DURATION: 20 October 1965 to 15 June 1967

DESCRIPTION AND RESULTS: An add-on device to accompany the Narrow Bandwith
System, 2-1/4" x 5" by 9-3/4", weighing 8-1/4 1bs. was designed to reduce the
bandwith required for speech transmission, with attendant improvement of range
or saving in battery requirements. The trade off in bandwith would be at a
sacrifice of real time, using a two speed tape recorder with a fast record and
slow play-back into the transmitter.

One feasibility model of the system was obtained under contract
DA-18-001-AMC-799(X). Although the concept is theoretically sound, practical
design problems associated principally with the small size and weight required
for field application nullify the effectiveness of the device. The major
problems involve high gain required for the slow tape speed, mechanical
difficulty in obtaining accurate speeds at the required ratio of 30:1, and
electrical noise from the motors in close proximity to the amplifier circuits.
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TASK NUMBER: 05-E-66

TITLE: Surveillance Transmitter

AUTHORIZED FUNDING: $259,390

TASK DURATION: 18 November 1965 to 9 January 1968

CONTRACTOR: Sylvania Electric Products

DESCRIPTION AND RESULTS: The system developed consists of a single-channel,
crystal controlled FM modulated transmitter designed to operate in the compatible
frequency range of the AN/PRC-25 radio set between 48 and 76 mHz with an average
RF power output of 2 watts. A small battery pack composed of silver cells and a
large battery pack consisting of mercury-type batteries make up the two power
sources. The system is designed to operate for either a 12-hour or 48-hour
period at a 20:1 (Receive-Transmit) duty cycle depending on which battery pack
is used. The size and weight of the small battery pack configuration is
approximately 16 cu in and 14 oz, respectively, while the larger system is
roughly four times as large. The radio range under average conditions shouild
exceed 8 miles, and the microphone will pick up normal conversation at 50 feet
in quiet surroundings.

Ten sets of equipment for evaluation were obtained under Contract
DA-18-001-AMC-1980(X). Evaluation of the equipment was performed at LWL and at
the Ranger Training Area at Eglin Air Force Base. Ten sets of equipment were
taken to Vietnam 25 Sep 68 for demonstration, test and evaluation,

USAECOM has been designated as the parent agency.
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TASK NUMBER: 06-E-66

TITLE: Surveyor

AUTHORIZED FUNDING: $269,772

TASK DURATION: 3 January 1966 to 19 April 1967

CONTRACTOR: Sylvania Electric Products

DESCRIPTION AND RESULTS: The description of this item is classified SECRET.
Ten units were shipped to Vietnam for evaluation in November 1966.
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TASK NUMBER: 07-E-66

TITLE: Tunnel Kit

AUTHORIZED FUNDING: $24,100

TASK DURATION: 5 May 1966 to 16 November 1966

DESCRIPTION AND RESULTS: Six kits were developed, tested at USALWL, and shipped

to RVN, 6 Aug 66. An evaluation report was submitted by ACTIV, dated 6 Jan 67.

Reception of kit was generally favorable, but a number of changes were recommended.
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TASK NUMBER: 08-E-66

TITLE: Rifle Radio

AUTHORIZED FUNDING: $6,829

TASK LURATION: 20 June 1966 to 10 February 1967

OESCRIPTION AND RESULTS: This item was to have been a transceiver, compatible
with the squad radios, concealed in the stock of an AR-16 rifle. It was to have
looked exactly like (i.e., no antenna or protuberances for battery compartments)
a normal rifle. It was intended for use by the point of a patrol, or by selected
riflemen who would not be required to release any grip on their rifle in order

to communicate. An operating model was mocified from a tone only device

procured by ARPA on a 1963 contract. A specification for a contract was
prepared. The task was discontinued on recommendation of CG, USARV, 1 Feb 67.
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TASK NUMBER: 01-E-67

TITLE: Mine Firing Switch MFS-X]

AUTHORIZED FUNDING: $24,450

TASK DURATION: 1 August 1966 to 27 November 1967

DESCRIPTION AND RESULTS: This is a muiti-position switch and battery power
source for selection and multiple detonation of up to ten MI8Al (Claymore)
mines by one operator. It contains standard BA30 dry cells for an internal
power source and a plug to accept the M-57 Firing Device in the event that
batteries are dead or unavailable. Tkere ark tzn electrical connectors to

accept the Cl-ymo.e firing leads and ten selector switches mounted in the cover.

)}

On the bottom panel are arming and firing switches and a battery
test circuit. The device is compatible with the present electrical circuitry
of the MI8Al mine and the circuit tester provided with this mine. The entire
swi*ch system is contained in a waterproof, shockproof transit case.

Fifteen switches were tested and evaluated by ACTIV in Sep 67 and
found suitable for use in SEA. ACTIV recommended minor changes and procurement
of operational quantities. USAMUCOM, Picatinny Arsenal, \'as designated as the
pareni agency.
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TASK NUMBER: 02-E-87

TITLE: Portable HF Arcenna

AUTHORIZED FUNDING: $26.234

TASK DURATION: 4 August 1966 tc 18 December 1967

DESCRIPTION AND RESULTS: A square loop formed from teflon-coated wire constitutes
the basic antenna. The center of the loop is suspended from one corner while
light Tines guy the two adjacent corners. Each side is approximately nine feet

in length. An eight cubic inch seal2d capacitor-type network provides an
efficient match to conven onal transmitter outputs and also provides tuning

over the frequency range i.om 2 mHz to 8 mHz. It will have an effectiveness of

6 db or better over the AN-2 which was previously evaluated in Vietnam. 1he
antenna, matching network, and a sectionalized pule will be suppiied in a cloth
carrying case with an approximate size of 15" x 4"x 4" weighing thrze 1bs.

Ten evaluation models were shipped to Vietnam 25 Sep 67 &t the request
of ACTIV. USAECOM was the designated parent agency for this task.
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TASK NUMBER: 04-E-R7
TITLE: FM Demodulator
AUTHORIZED FUNDING: $433

TASK DURATION: 3 August 1966 to 6 December 1966

DESCRIPTION AND RCSULTS: The purpose of this task was to develop a new type
FM demodulator for standard FM radio systems. The advantage of this system
over conventional FM demodulators is the improvement of the threshold level

in the presence of high ambient noise. The technique involved consists of a
negative fead back FM demodulator system which is somewhat similar to a track-
ing filter whose bandwidth is substantially narrower than that required to
transmit all of the FM components. The bandwidth being narrower will in turn
result in greater noise immunity.

An investigation indicated that although 6 or 7 db improvement would
be theoretically possible. in practice only 2 to 3 db can be achieved. As this
improvement would be of questionable value in view of the extensive modification
of receivers required to achieve it, the task was terminated.
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TASK NUMBER: 05-E-67
TITLE: Site Marker Beacon
AUTHORIZED FUNDING: $104,834

TASK DURATION: 3 August 1966 to 10 May 1971

DESCRIPTION AND RESULTS: The Site Marker Beacon consists of a pulsed VHF
transmitter with an average power output of 1 watt. Power is provided to

the transmitter by means of a battery pack made up of type E-133 Mallory
mercury cells. To conserve battery life, the RF carrier is switching at

a 50% duty cycle at a 7 kHz switching rate. The complete system is packaged
within a standard 40mm smoke marker round and fired to the top of the jungle
canopy by the M-79 grenade launcher system. Approximately one secord after
the firing, the electronic package separates from the main case, the beacon
becomes activated, the antenna deploys and the system snags on the jungle
canopy. The antenna system is made a part of the retaining line used to
maintain the electronic package on the top of the canopy after system is
fired and attempts to drop to the ground. The circuit is activated upon
firing. A reliable homing range of 15 miles and a station passover accuracy
of 100 meters regardless of the antenna's orientation can be obtained through
the use of an aircraft equipped with an ARC-54 Radio Set and its associated
ARA-56 homing device. The Mallory mercury battery pack wili provide adequate
power to operate the system for approximately 30 minutes to one hour,

Field tests conducted on the system at Fort Benning, Georgia, during
Sep 70, revealed unreliable operational performance. As a result of this
test, and a reexamination of the requirement situation, the task was cancelled.
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B-22

TASK NUMBER: 06-E-67
TITLE: Transducer Study
AUTHORIZED FUNDING: $14,729

TASK DURATION: 11 August 1966 to 18 June 1968

DESCRIPTION AND RESULT: The study consisted of a literature search of various
reports and contract proposals covering sensor specifications and performance
characteristics and made a comparative evaluation to obtain an optimum system
for area surveillance and intrusion detection. Experimental results obtained
through scientific methods, as well as the results related by soldiers under
typical operating conditions, were studied. Sensors investigated included
magnetometers, acoustic, seismic and RF devices.

It was found that the intrusion detection range of 211 classes of
sensors is severely limited as a result of the low signal-to-noise ratio caused
by the relatively high ambient background noise and the small signal magnitude
generated by the intruder's movement. The requirement that tactical sensor
systems should be compact, causes the signal-to-noise ratio to become even worse
and imposes greater limitations on applicable transducers. For a small area
surveillance device, the seismic transducer offers the most promise.
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TASK NUMBER: 07-E-67
TITLE: Ferrite Antennas
AUTHORIZED FUNDING: $2,428

TASK DURATION: 3 August 1966 to 20 February 1967

DESCRIPTION AND RESULTS: The item sought under this investigation was an
antenna whose major constituent would be a relatively smail ferrite rod. It
is a well known fact that such rods are excellent receiving antennas in broad-
cast radios, where the antenna length 1s less than 0.002 waveliength. It was
hoped that recently developed ferrites would have improved loss character-
istics which would enable them to be used in the transmitting mode.

After an investigation of the latest ferrites available from industry,
it was found that the transmitting losses are still excessive. However, the
experimentz! work on some ferrite samples showed that a modified ferrite
antenna might be useful in obtaining a wide tuning range. In this applica-
tion, the radiation is principally from dipole elements and the ferrite is
used in the Toading coil to electrically shorten the system. Further work was
pianned using this technique during work on Task 11-E-67.
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TASK NUMBER: 08-E-67

TITLE: Communications for Tactile Sensors
AUTHORIZED FUNDING: $2,473

TASK DURATION: 1 August 1966 to 18 November 1966

DESCRIPTION AND RESULTS: In order to provide silent communication from a
squad leader to his men, the Human Resources Research Unit (HumRRO) of George
Washington University, at Fort Benning, developed in the laboratory a lan-
guage and a code which can be transmitted by electrical pulses to tactile
sensors in a discrete pattern on a man's abdomen.

In reviewing HumRRO's work in detail, it was found that although
the codes were developed, some training and response parameters establiished,
and basic electrode and pulse types established, considerabie research would
be required before satisfactory electrodes and electronic package could be
developed for field use. This work would have to precede the design of the
communications link because of interface problems. It was felt that such a
project would be too time consuming to fall within USALWL's mission.

B
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TASK NUMBER: 09-E-67

TITLE: Landing Light System

AUTHORIZED FUNDING: $74,330

TASK DURATION: 27 July 1966 to 2 August 1968

DESCRIPTION AND RESULTS: This system is a transportable, battery operated group
of incandescent and strobe lights to mark landing strips and heliccpter landing
zones in counterinsurgency operations. All lights are waterproof. The landing
lights contain both an incandescent bulb and strobe flashtube which, when the
lights are cabled together, strobes sequentially or simultaneously. The runway
marker lights are incandescent cnly. Different colored filters are supplied to
fit over the lenses to designate threshold, guidance, parking, obstruction and
taxiway. Each system is packed in a set of rugged reuseable carrying cases
compartmented for the various components.

Six systems were procured; five for Vietnam and one for USALWL. Five
systems were shipped in Mar 68 to ACTIV for test and evaluation. USAMEC, St. Llouis,
was designated as the parent agency.
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TASK NUMBER: 10-E-67

TITLE: Retransmission Device

AUTHORIZED FUNDING: $57,769

TASK DURATION: 7 March 1967 to 19 July 1968

CONTRACTOR: General Mctors Corporation

DESCRIPTION AND RESULTS: This device, Control, Remote-Retransmission Unit
C-7772(XLW-1)/GRC permits a unit commander using Radio Set AN/PRC-88 to
remotely operate the units main tactical radio AN/PRC-25 or AN/VRC-12 and

also to talk locally to his radio operator. This capability reduces the
vulnerability of the commander and radio operator, as together they make a
lucrative target. The device consists of a control module, one radio AN/PRC-88
and a BA399 installed in a case which is attached to the tactical radios. The
device will also permit an artillery officer to talk on the field artillery
intercommunications system from a remote position using an AN/PRC-88 radio. The
device in this case controls a Remote Control Unit GRA-39 in the same manner as
the tactical radio.

Six units were received and underwent engineering tests at the USALWL.
These six units were shipped to ACTIV in 4th Qtr FYE8 for test, demonstration,
and evaluation.
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TASK NUMBER: 11-E-67

TITLE: Improved VHF Antennas

AUTHORIZED FUNDING: $1,154

TASK DURATION: 16 March 1967 to 29 September 1967

DESCRIPTION AND RESULTS: The concept of this device is based upon recent work
accomplished under Ferrite Antennas which led to a compact ferrite-loaded dipole.
This precedent has produced an antenna which provides an excellent match and
efficient operation over the entire 30 to 75 mHz range. Tuning is accomplished
by an integral contactor to the turns of the ferrite core coil. This type of
assembly provides higher Q's than those which are obtainabie from a moving core
inductance. The higher Q and the resultant lower losses provide high efficiencies
in relatively short configurations. No degradation in performance of system was
apparent when operated close to the ground in a vertical position and coupled
externally to the AN/PRC-25 Radio Set. Although it is not considered mechanically
feasible for mounting on the AN/PRC-25, it will provide an adequate radiation
system under conditions where there are no means of erecting a separate antenna.
This task was terminated on the basis of no valid requirement.
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B-28

TASK NUMBER: 01-E-68
TITLE: Data Processing System
TASK DURATION: 3 August 1967 to 30 January 1969

DESCRIPTION AND RESULTS: The description and results of this task are classified
SECRET.
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TASK NUMBER: 02-E-68

TITLE: Air Boat Communications

AUTHORIZED FUNDING: $25,984

TASK DURATION: 11 August 1967 to 4 April 1968

DESCRIPTION AND RESULTS: Two air boats were completely equipped with the AN/VRC-12
transmitter-receivers, auxiliary receivers, audio amplifiers and inter-phone

boxes. Combat vehicle communications helmets were fitted with face shields and
provided at each of the five inter-communication stations. The driver's station
was provided with a pusin-to-talk switch on the tiller lever. The existing 12 Volt
power system in the boats was converted to 24 Volts to provide power for the
communications system. Brackets for installing the equipment and the associated
antennas were provided.

The two boats were tested extensively at the USALWL and at Eglin Air
Force Base during Jan 68. The boats were shipped to Vietnam for evaluation tests
in Feb 68. USAECOM was designated as the parent agency to supply Retro Fit Kits.
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TASK NUMBER: 03-E-68

TITLE: Discreet Signalling System

AUTHORIZED FUNDING: $190,367

TASK DURATION: 29 August 1967 tc 23 April 1970

CONTRACTOR: Delco Radio Division, General Motors Corporation

DESCRIPTION AND RESULTS: ENSURE No. 188 stated the need for a radio device
which is capable of being easily concealed and operated by indigenous personnel,
and which could be used to transmit a signal to friendly forces to indicate

that enemy forces were active in the area.

The system developed to meet this ENSURE consisted of three types of
components, a relay, a base station, and a small transmitter. Activation is by
means of a pushbutton associated directly with transmitter or a remote cabling
system and when activated, each transmitter will send out a signal modulated by
two discrete audio tones by which that transmitter can be identified. In order
to reduce the size of the equipment and the length of its antenna, thereby
making it easier to hide, the frequency band of operation was chosen as 148-174
MHz (high band).

One system comprised of 60 alarm transmitters, 11 relay units, and
2 base station decoder/display units was manufactured and delivered to the
U. S. Army Limited War Laboratory. The equipment wa: field tested in Puerto Rico,
November 1968, and again in March 1969. A system comprised of 40 alarm transmitters
(30 operational and 10 substitutes), 6 relay units, and 2 decoder/display units
was shipped to RVN 15 April 1969 for test and evaluation.

A system comprised of 52 alarm transmitters (40 operational, 12
substitutes), nine relay units, and two decoder/display units was evaluated in
RVN and all equipment returned to USALWL mid-Jan 70. One system was provided
for evalvation in the 4th Infantry Division Area of operation. The 4th Infantry
Divisio.. fcund the system unsuitable but recemmended further evaluation in
other air~:.,. USARV surveyed other commands for a requirement. None was
identified. It was recommended by USARV ENSURE to be considered complete. The
equipment was demonstrated to 8th Army personnel in Korea. Little interest
was shown in the device itself unless it could be intimately connected to
surveillance device. U. S. Army Electronics Command (ECOM) was the designated
parent agency for this task.
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TASK NUMBER: 04-E-68

TITLE: Concealed Vehicular Antennas

AUTHORIZED FUNDING: $8,061

TASK DURATION: 29 August 1967 to 24 September 1968

DESCRIPTION AND RESULTS: A concealed antenna was needed in the 30-76 mHz range
for use on the jeep. Many possibilities were tested. The only one vhich
functioned well was ar assembly composed of several insulated concentric loops
of copper tubing. These individual elements, by mearns of a switching arrange-
ment, were selectable, individually and collectively, to provide a high L/C
ratio throughout the entire band. It was planned that this antenna would be
installed within the padding normally supplied on the back of a passenger seat.

An efficient, but uncovered prototype was developed. However, as a
result of a reexamination of military need for this item, it was determined that
there was no firm requirement and the task was cancelled.
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TASK NUMBER: 05-E-68

TITLE: Elevated Radio Relay

AUTHORIZED FUNDING: $39,609

TASK DURATION: 6 September 1967 to 10 February 1969

DESCRIPTION AND RESULTS: The unit is designed to be deployed on the Jjungle
canopy by helicopter where it functions as an unattended VHF retransmission
station providing a short term communication facility between two or more ground
ctations which would be unable to communicate otherwise, The item is intended

to be deployed for relatively short periods only, the maximum 1ife being 14 days.

The life may be reduced substantially if a large amount of traffic is passed
through the relay. The relay consists of a case in which two Radio Sets AN/PRC-
25 are mounted together with a power supply consisting of a maximum of 24
batteries. The relay case measures 7 feet long by 18 inches high and 6 inches
wide. From this case, exiend 12 fiberglass rods, each 6 feet in length, and the
two radio antennas. A nylon net approximately 18 feet long and 12 feet wide is
attached to a cable which links the outer ends of the fiberglass rods providing
the necessary support for the unit on the jungle canopy. Five models were
fabricated and tested by U. S. Army Limited War Laboratory and five systems were
sent to RVN in January 1969 for test and evaluation.
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B-33

TASK NUMBER: 06-E-68

TITLE: Electronic Intrusion Detector

AUTHORIZED FUNDING: $!9,697

TASK DURATION: 11 September 1967 to 5 November 1968

DESCRIPTION AND RESULTS: This concept was based upon the principle that a

change occurring in the vicinity of an antenna causes a reactive change in the
antenna itself. Breadboard circuitry was devised which was successful in detect-
ing changes in the phase of the antenna current as a function of intrusion within
the principle portion of the antenna field. Using a transmitted power level

of 1-1/2 watts and a commercially produced (TV Channel 13) Yagi-Uda antenna, the
detection range for an erect adult human was about 100 feet. Although the
results were encouraging, further efforts were required for a practical field
system and the time required would have been too long for LWL'S mission.
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TASK NUMBER: 07-E-68

TITLE: Floating canding Light

AUTHORIZED FUNDING: $31,202

TASK DURATION: 26 October 1967 to 26 September 1968

DESCRIPTION AND RESULTS: The Floating Landing Light consists «f the floating
light proper with an under-slung wire case to hold the water-aciivated battery,
an anchor and an adjustable mooring line. The floating light is conrosed of a
Tightweight housing with a float collar, a clear lens, snap-on type coiored
filters and a light mode selector switch. The flashing circuitry is contained
in the housing.

Twenty lights were shipped to RVN in August 1968. An evaluation report
received 26 Oct 68 indicated that, although light output, flashing mode, inter-
changeability of colored filters, floatability and the carrying cases were
excellent, the lights were too bulky and too slow in activation time, and also
that it was not necessary for the lights to float.
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B-35

TASK NUMBER: 08-E-68

TITLE: Telescopic Mast for Erection by Helicopter or Compressed Air
AUTHORIZED FUNDING: $11,696

TASK DURATION: 15 March 1968 to 13 November 1968

DESCRIPTION AND RESULTS: The mast was designed to provide a capability of
supporting various communication and surveillance devices at heights up to a
maximum of 200 feet. The design enables the mast to be raised &nd lowered in
least practicable time using minimum manpower. The pilot model mast developed
for engineering tests consists of 10 sections of round steel tubing, each 20 feet
in length, varying in diameter from 1-1/2 through 6 inches, all sections beiug
capabie of telescoping from a maximum extended length of 200 feet to a collapsed
length of 24 feet. It was designed for erection and lowering by use of
helicopter or compressed air. Guy wires are used to support the assembled mast.
Weight of the pilot model mast and accessories is 800 pounds.

One pilot model steel mast was fabricated. Design was also started
on an aluminum mast having similar features to those described above, but
weighing appruximately 400 pounds.
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B-36

TASK NUMBER: 09-E-68

TITLE: Market Search, Compact Voice Recorders

AUTHORIZED FUNDING: $2,317

TASK DURATION: 27 March 1968 to 2C Ap-il 1968

DESCRIPTION AND RESULTS: The USALWL conducted a mariet search for a small
commercially available compact voice recorder system weighing less than four
pounds with a recording time of at least one hour, that will fit in the pocke.
of a flight suit and record “oth intercom and radio messages from existing

Army aircraft intercommunicatio. systems. The survey was completed and a
response to the CRD letter was forwarded "2 Apr 68 recommending a short program
to procure, modify and test two commercia recorders against the requirement.
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TASK NUMBER: 10-E-68
T4TLE:  Tunnel Communications
AUTHORIZED FUNDING: $1,492

TASK DURATION: 7 May 1968 tou i0 October 19€8

DESCRIPTION AND RESULTS: A means to provide a mode of communications via radio
from & tunnel complex to above ground stations was desired. After testing
various combinations of radio sets in the system, the following combinations
were found to provide ieasonably reliable communication from tunnel to surface:

a. Above Ground - The AN/PRC-25 with long antenna.

b. Below Ground - The PRT-4 Transmitter (part of the AN/PRC-88) with
5 watt amplifier attached.

*. final report was written suggesting that a repackaging of the squad radio
system be attempted for tunnel communications.
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TASK NUMBER: 11-E-68

TITLE: Voice Recorder for Surveillance and Observation Aircraft

AUTHORTZED FUNDING: $94,799
TASK DURATION: 3 June 1968 to 6 November 1972

DESCRIPTION AND RESULTS: A requirement existed for a small lightweight recorder
which could fit into the pocket of a flight suit, and also be connected into the
IC systems of aircraft to record radio and intercom conversations. The Sony 50,
weighing approximately 1-1/2 pounds and recording up to an hour on a side, was
the smallest practical recorder known for this application.

At a later date, this recorder was to be replaced by a lightweight
Canadian recorder, which would be militarized, waterproofed, and would weigh
approximately 2 pounds. It was expected to record 1/2 hour on each side and that
its case would measure 7 inches x 5 inches x 2-3/8 inches.

The existing requirement called for the recorder to turn on automat-
ically when there is voice present. A voice-operated switch was provided for

this purpose.
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TASK NUMBER: 01-£-69
TITLE: MFS Firing Range Extension
AUTHORIZED FUNDING: $2,253

TASK DURATION: 3 July 1968 to 10 October 1968

DESCRIPTION AND RESULTS: The MFS-X1 range extension unit consists of an external
battery box containing four BA-36 batteries connected in parallel by two copper
bus bars. The container is a 5.65MM ammunition box with provisions made for the
addition of an arming switch and an adaptor cable which can be connected to the
"M57 IN" terminal of the MFS-X1. The necessary range extension is obtained by
using WD-1 field wire in place of the 100 feet lengths of wire supplied with the
M18A1 antipersonnel mines.

The rénge extension unit was designed and two prototypes fabricated.
One of these, together with a data package, was submitted to the designated
parent agency, Picatinny Arsenal. Picatinny Arseral responded to an 8th Army
ENSURE.

R,
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TASK NUMBER: 02-E-69

TITLE: Gunship II Evaluation

AUTHORIZED FUNDING: $128,968

TASK DURATION: 15 July 1968 to 5 June 1970

OESCRIPTION AND RESULTS: The Motorola SST-181XS has been designated as the
AN/UPN-34. It operates in the X-Band region. It has been repackaged into a
case 9.2" wide, 5.5" deep, and 15" high, weighing approximately 15 pounds.

When interrogated by a pulse from the radar in the gunship aircraft, it replies
with coded pulses on an X-Band frequency displaced from the interrogator fre-
quency by approximately 70 MHz.

In operation, the beacon is placed in a position where it may be
"seen" by the aircraft. The forward observer then gives range and azimuth
offset distance to the aircraft. This is the positional relationship of the
target on which it is intended to place fire to the beacon. A computer in the
aircraft uses this offset information and the information derived from the
beacon reply to determine the proper orbit to be flown by the gunship in order
that effective fire may be placed on the target.

The Miniponder is also an X-Band transponder. It is 5" x 3" x 1.6"
in size and weighs 1.7 pounds. It works in an identical fashion to the UFN-34,
but has much lower power and lower receiver sensitivity.

Eight each of the Miniponders and the AN/UPN-34 beacons were procured.

In addition to these tests, field evaluation of offset firing accuracy (using
surveyed position data) was conducted at Camp Atterbury, Indiana., It was found
that under these conditions, that fire could be placed within 120 meters cf the
intended target. Evaluation of X-Band acquisition and lock on capability under
a tropical forest environment was conducted in Puerto Rico. It was here found
that the miniponder could not be relied upon for use in heavy tropical vege-
tation. However, the AN/UPN-34 performed satisfactorily.

-
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TASK NUMBER: 04-E-69

TITLE: Public Address Set AN/UIH-7

AUTHORIZED FUNDING: $107,490

TASK DURATION: 21 August 1968 to 22 March 1971

DESCRIPTION AND RESULTS: Public Address Set AN/UIH-7 (V) consists of a battery
capable of three hours continuous operation, a recorder reproducer with 30
minutes recording per side, one noise cancelling microphone with 25 feet of
cable, and a control/amplifier/speaker unit. One unit can be mounted on the
rucksack riveted frame and weighs approximately 30 pounds for carrying, and

is air deliverable by parachutist. Mounting frames for four units will be
provided for parallel operation when required for additional ground ranges up
to 2,000 yards or 2,500 yards slant range from helicopters. The basic and
multiple systems are all powered by 24 to 28V so that they may be operated
either on self-contained batteries or vehicular or aircraft power.

Four units were delivered to USALWL and design work on a second genera-
tion prototype was progressing when it was decided to terminate all work on the AN/
UIH-7 and commence a joint development with the Marine Corps based on the ele-
ments of the Marine Corps AN/UIQ-8 (Task 09-E-71). This change in direction
came in Dec 70.
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TASK NUMBER: 05-E-69

TITLE: Land Navigation Audio Compass

AUTHORIZED FUNDING: $35,097

TASK DURATION: 21 August 1968 to 7 January 1970

CONTRACTOR: Johnston Laboratories Inc.

DESCRIPTION AND RESULTS: The Land Navigation Audio Compass is a device which
enables the user to monitor the compass course continuously without sighting
either the compass or a distant object.

The device consists of a two axis gimballed compass mechanism encased
in a liquid filled container with an optical readout disc as well as a course
setting azimuth card. It is packaged to allow the user to carry the device by
means of a strap around the neck in the same way as a camera or binoculars.

The audio output is provided to a small headphone. The device provides a null
when "on course" and a tone which increases as the course error increases. Left
or right of the desired course indications are of a different pitch. There is
no ambiguity problem as both tones are present at 180° off course.

The project was cancelled because of problems encountered during
environmental testing. It was determined during these tests that the jewels and
pivots supporting the magnetic assembly could not withstand the vibration that
might be expected in normal use. No solution to the degradation of the accu-
racy after test could be found within the constraints posed by the in-house
military requirements. Thaese in-house military requirements called for a com-
pass which could be used in the aural mode as well as in a manner similar to
that of the lensatic compass. An all electronic compass could be designed to
meet the original problem, but not the visual sighting requirement imposed by
the in-house military requirements.
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TASK NUMBER: 06-E-69

TITLE: Electronic Regrouping Device

AUTHORIZED FUNDING: $2,157

TASK DURATION: 20 August 1968 to 10 February 1963

DESCRIPTION AND RESULTS: Intended for use by paratroopers, it was planned that
one man would be provided with a very compact, low-powered transmitter while all
others wnuld have a complementary Radio Direction Finding receiver. Immediately
after a drop, all troops could reassemble at the site of the transmitter
irrespective of terrain or lighting conditions. This project was discontinued
due to probliems in countermeasures and lack of interest in the field due to
changing tactics.
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TASK NUMBER: 07-E-69

TITLE: Collision Avoidance for Helicopter
AUTHORIZED FUNDING: $9,642

TASK DURATION: 17 September 1968 to 26 June 1970

DESCRIPTION AND RESULTS: Prior art and systems under development, foreign and
domestic, which will aid pilots in avoiding collision with other aircraft and

can be adopted to U. S. Army helicopters were investigated. In addition, a self-
powered nuclear light system was designed and developed to equip an UH-1D
helicopter. This system is intended to aid helicopter pilots in keeping close
flight formation during nights and reduce danger of collision with other air-
craft. The self-powered nuclear light source consists of an assembly of approx-
imately 20 individual radioluminescent light cells. The system appears to be
feasible and could be developed based on the Proximity Warning Systems, if the
additional weight and equipment could be tolerated.
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TASK NUMBER: O08-E-69
TITLE: I1luminated Map Reader
AUTHORIZED FUNDING: $12,172

TASK DURATION: 18 September 1968 to 13 November 1968

DESCRIPTION AND RESULTS: The Illuminated Map Reader was developed to replace
the flashlight in reading maps at night. Since in addition to the flashlight,
a magnifying glass is frequently required and biackout conditions must be
observed, the handling of these items makes map reading cumbersome.

The Illuminated Map Reader consists of a magnifying glass, 1-1/2 inch
in diameter, with a magnification factor of two, a retainer ring that includes
the luminous ring of phosphor and a hinged lead lined sliding cover tnat serves
as protector and radiation shield. The top of the cover has a ridged ring
while the underside of the cover is smooth. The underside covers the luminescent
ring.

The phosphorescent material is a dry, free-flowing powder which is
activated by beta particles from the radiocisotope Promethium-147 to which the
phosphor is intimately bound with a binder. The luminescent material is applied
in the form of a paint and is then sealed in a groove of the outer ring of the
lens assembly. The binder is selected to have high radiation resistance and
weatherability.

During operational tests, a secondary role for the map reader was
discovered. It was found to be a useful aid at night as a guiding light, as an
assembly point on dark nights, as a signal light and as a subdued light.

Several models were developed and underwent environmental testing and
radiological evaluation. The results indicated that the map readers do not con-
stitute a radiotiological health hazard to personnel. Twenty-five units were
then manufactured and sent to RVN for evaluation under DA Radioactive Materiel
Authorization A19-29-11 in Oct 69. The results of the evaluation as indicated
by Heacdquarters, USARV indicated a high degree of user acceptability for the map
reader, especially in its primary role. Headquarters, USARV, recommended that
USACDC review the advantages of the device over standard flashlights, pen lights
or other expedients that might justify extensive procurement of the map reader.
The USAMECOM/MERDC was the desigrated parent agency for this item, and received
preliminary technical data.
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TASK NUMBER: 09-E-69
TITLE: Ambush Light
AUTHORIZED FUNDING: $32,295

TASK DURATION: 9 January 1969 to 5 June 1970

DESCRIPTION AND RESULTS: The Ambush Light was designed to illuminate a kill
zone set up by friendly ambush patrols in SEA. Remote switch operation is
required to reduce casualties when fire is directed at the light.

The entire light assembly is contained in a standard, sealed 7.62
ammunition box. Total weight is about 15 pounds. This assembly includes 12
alkaline "D" cells capable of uninterrupted service for more than 15 minutes.

A single sealed light will provide a beam 5° high by 40° wide. Intensity is
sufficient to detect a man at a distance of 100 feet. The light may be quickly
mounted on a tree using a light rucksack strap and saddle or it may be mounted
directly on the ammo-box container. A ball-type swivel joint permits orienta-
tion in any direction. The control cable is 100 feet in length.

In-house fabrication of 28 lights was completed. Twenty-five were
shipped to RVN on 1 Jun 70. Two demonstration models were shipped to Korea in
May 70.
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TASK NUMBER: 10-E-69

TITLE: Improved Retransmission Device

AUTHORIZED FUNDING: $234,553

TASK DURATION: 14 February 1969 to 15 February 1972

CONTRACTOR: Delco Radio Division, General Motors Corporation

DESCRIPTION AND RESULTS: The original Remote-Retransmission Unit C-7772(XLW-1)/
GRC consists of a control module, AN/PRR-9 Receiver, AN/PRT-4 Transmitter with
separate receiving and transmitting antennas, and a BA-399 Battery instalied in
a case which attaches to the tactical radio sets AN/PRC-25 or to the AN/VRC-12.
The Improved Remote-Retransmission Unit C-7772 (XLW-2)/GRC employs essentially
the same design as the original system with exception that all components of the
system are housed in a water-tight package.

This device permits a unit commander using Radio Set AN/PRR-9 Receiver
and AN/PRT-4A Transmitter to remotely operate the units' main tactical radio
AN/PRC-25 or AN/VRC-12 and also to talk locally to his radio operator. The
device will also permit an artillery officer to talk on the field artillery
intercommunications system from a remote position using an AN/PRR-9 Receiver and
an AN/PRT-4A Transmitter,

Six Remote-Retransmission Units C-7772(XLW-1)/GRC were sent to RVN for
evaluation in June 1968. The evaluation report indicated that the devices were
inadequately constructed to withstand the normal rough handling by infantry
units and environmental conditions of RVN; when the devices were evaluated by
certain artillery units under administrative environmental conditions, they
operated successfully and were well received. The U. S. Army Electronics Command
was the designated Parent Agency for this item.
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TASK NUMBER: 02-E-70
TITLE: Swimmer Detector
AUTHORIZED FUNDING: $168,100

TASK DURATION: 31 December 1969 to 6 March 1973

DESCRIPTION AND RESULTS: The Direc .ional Doppler Swimmer Detector HLSD-1 is a
cw-Doppler sonar device jointly dev2loped by the Harry Diamond Laboratory and
the Land Warfare Laboratory. It includes automatic alarming and audible target
recognition. The system has six c“annels, each with a ten degree of lateral
coverage, so that a sector of 60° is being surveyed at all times. The system is
designerd for use in protection of bricges, docks or other sensitive areas
located on or adjacent to waterwa:s.

Tests cor "icted in Marca d’sclosed that imnrrovements were required to
the sresent system vo suppress backgiound noise. These changes were made to
imprrve temperature stability ard also to reduce the effects of supply voltage
3 inons on the dc alarm circuit snplifiers. Tests conducted in Octoner 1572
ai sed that the changes m de improved the performance of the system but not
sufficiently to meet Army re jui-emerts. It was concluded that further develop-
ment of this system would n-'¢ provile significant ‘mprovement.
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TASK NUMBER: 03-E-70

TITLE: Skid Mounted Antenna

AUTHORIZED FUNDING: 33,346

TASK DURATION: 13 April 1970 to 30 September 1970

DESCRIPTION AND RESULTS: The Skid Mounted Antenna was designed to provide
additional communications to a helicopter by allowing the temporary installa-
tion of a PRC-25 or PRC-77 Radio. The antenna can be quickly installed or
remcved from the aircraft. The skid antenna is a modified long wire which is
mounted between the skids of the UH-1. It is spring loaded and is fed by the
long antenna terminal of an AN/PRC-77. The PRC-77's internal loading circuits
tune it when frequencies are changed. The antenna is approximately 15 feet
long and will out-perform the commonly used field expedient dipole antenna on
9G% of the PRC-77 frequencies.
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TASK NUMBER: 04-E-7U

TITLE: Interpretaide Translator

AUTHORIZED FUNDING: $3,209

TASK DURATION: 13 April 1970 to 1 February 1971

DESCRIPTION AND RESULTS: The Interpretaide Translator ADC-1 is a commercial
item designed to assist the user in communicating with others using a language
which 1s not common to both. It is basically a specially designed magnetic

belt player having selectable pre-recorded phrases. Selection is made by number
referenced to a printed card. It weighs approximately 2 1bs 10 ozs and measures
2-1/2 x 7-1/2 x 4-5/16 inches. Pre-recorded belts can be furnished in any
language, and programmed in any orcer required.
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TASK NUMBER: 01-E-71

TITLE: Quiet Operation of PRC-77 Radios
AUTHORIZED FUNDING: $14,974

TASK DURATICN: 17 July 1970 to 15 February 1972

CONTRACTOR: Electro-Voice Inc.

DESCRIPTIONS AND RESULTS: Two methods were developed to provide the whisper
operation of the AN/PRC-77. The first of these consists of a small lightweight
headset and microphone which is inaudible three feet away in a normal backgrcund,
and which can be used to operate the AN/PRC-77 in place of the H-189 Handset. A
normal speech/whisper switch is provided sc that the headset can be used for
normal operation. The headset uses an earplug type receiver and a microphone
similar to those used by telephone operators. The microphone tube is inserted
in a foam voice silencer which is strapped to the operator's mouth. The push-
to-talk switch is supplied on a separate cable so that it can be operated while
the operator is still holding a weapon. The second system consists simply of
attgchments of acoustic foam for the microphone and earphone of the H-189
Handset.

Ten headsets and a quantity of acoustic foam attachments were evaluated
by the Florida Ranger Camp during Dec 71 and Jan 72. The test results indicated
that both systems produced acceptable gquiet voice mode of operation for the
AN/PRC-77. The development of a hardened version of the lightweight headset and
the selection of a more suitable foam material for the second system were
recommended by the evaluating agency.
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TASK NUMBER: 03-E-71
TITLE: Radio Relay Equipment
AUTHORIZED FUNDING: $1,418

TASK DURATION: 16 August 1570 to 11 December 1970

DESCRIPTION AND RESULTS: The effort amounted to a study program to determine

the feasitility of deploying and recovering a radio relay station composed of
back-to-back AN/PRC-77 Radio Sets from the jungle canopy. As a method of extend-
ing the radio range of the Radio Set AN/PRC-77, a range of 100 km was sclected

as a design goal for the relay station.

Several design approaches to packaging the radio relay with self-
contained power supply to last 30 days were generated. After a preliminary
investigation, it was determined that a system deployed in even the tallest
trees could not obtain the radio range specified; consequently, no hardware
was developed. and the program was cancelled.
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TASK NUMBER: 04-E-71
TITLE: Night Vision, Approach to Blacked-Out LZ
AUTHORIZED FUNDING: $14,993

TASK DURATION: 11 August 1970 to 7 September 1971

DESCRIPTION AND RESULTS: A system was needed that wouid aid a pilot to land a
helicopter in blacked-out landing zones for insertion of clandestine patrols
without venefit of detailed aerial reconnaissance. A study program was initiated
to determine the feasibility of using low light level TV's and wide angle night
vision devices as possible means of solving the problem.

Discussions were held with pilots from the USALWL, from the Institute
of Strategic Operations, Fort Bragg, N.C., and U.S. Army Aviation Agency, Fort
Rucker, Alabama. Also contacted were U.S. Army Electronics Command, the Night
Vision Laboratory, Human Engineering Laboratory of ARDC and Bell Helicopter
Company.

USAECOM NVL was tasked by ARPA to develep a feasibility and demonstra-
tion model that directly addresses the night landing problem. NVL agreed to
furnish LWL with copies of their reports.
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TASK NUMBER: 05-E-71

TITLE: Position Marker and Secure Signal System

AUTHORIZED FUNDING: $8,894

TASK DURATION: 11 August 1970 to 11 December 1970

DESCRIPTION AND RESULTS: It was intended to design and develop a system to
covertly mark drop zone locations under adverse weather and terrain conditions.
Design considerations were to develop a VHF radio system and also to include

a flashing light source. Independent control of both systems would be maintained
through a separate aircraft interrogation channel. Under normal operations the
system would be air-dropped onto jungle canopy and operate only from command
signals generated by aircraft radio equipment. To minimize additional development
cost, maximum use of standard aircraft radio equipment was also considered. As
design goals, the weight of the system was not to exceed 50 pounds including a
self-contained power pack.

The requesting agency was advised by LWL to consider another approach
which appeared to have greater merit than the one proposed. The After Action
Report from the requesting agency directed LWL to discontinue the development;
consequentiy, the task was terminated and no hardware resulted.
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TASK NUMBER: 06-E-71

TITLE: Crash Locator Beacon

AUTHORIZED FUNDING: $8,565

TASK DURATION: 11 August 1970 to 23 December 1971

DESCRIPTION AND RESULTS: A system to assist search aircraft to locate downed
Army aircraft was required. The Crash Locator Beacon consists of pulsed trans-
mitters operating at 40.5 MHz, 243 MHz and 121.5 MHz. The duty cycle was to

be 30 seconds on and 60 seconds off. The device was to be turned on and/or
deployed from the downed aircraft by the impact. It may also be actuated by
the flight crew. Means of providing operation in Arctic environment as well

as in the high temperatures encountered if the aircra’t burns were investigated.
The power output was to be sufficient to allow the search aircraft to "home"
from a distance of 20 miles.

Procurement of Crash Locator Beacons for test and evaluation was
initiated; however, satisfactory contractual arrangemerits could not be con-
summated and procurement action was withdrawn.
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TASK NUMBER: 07-E-71
TITLE: Alarm System for Sensitive Devices
AUTHORIZED FUNDING: $3,978

TASK DURATION: 25 August 1970 to 22 March 1971

DESCRIPTION AND RESULTS: Sensitive devices are subject to unpacking and/or
removal from storage areas by unauthorized persons. An alarm system was
required to alert guards and sentries if unauthorized tampering or moving of
such devices occurs. The alarm system would alert the proper authorities of
the unauthorized tampering of the protected devices. Local and remote alarms
would be required. Provision would be made for the authorized opening and/or
moving of the protected devices. A magnetic anti-disturbance device would be
investigated.

After a comprehensive investigation, no firm requirements for such a
device could be established. The task was therefore cancelled.
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TASK NUMBER: 08-E-71

TITLE: Detection of Concealed Metal Objects
AUTHORIZED FUNDING: $44,147
TASK DURATION: 6 October 1970 to 29 June 1972

DESCRIPTION AND RESULTS: Four types of commercial metal detectors were evaluated
by LWL. These detectors were electronic search devices. In the case of all-
metal, walk-through detectors, any metal passing through the opening disturbs an
electromagnetic field. This change is detected and registered as visual and
audio alarm signals. The ferrous-metal, walk-through detector is a magnetometer
which senses disturbances in the earth's magnetic field caused by steel objects.
It provides both visual and audio alarms. The hand-held all-metal detector
operates on the same principle as the all-metal, walk-through units but must be
brought within a few inches of small objects to detect them. It serves to locate
hidden objects and thereby complements the walk-through units. USALWL tests
demonstrated the technical feasibility of using such walk-through stations for
the detection of ferrous and non-ferrous metals.
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TASK NUMBER: 09-E-71

TITLE: Public Address Set AN/UIQ-10

AUTHORIZED FUNDING: $118,231

TASK DURATION: 19 March 1971 to 27 February 1974
CONTRACTOR: Bendix Field Ergineerirg Corporation

DESCRIPTION AND RESULTS: The AN/UIQ-10 con ists of a :<ic unit, the AN/UIQ-11
and a Loudspeaker Acsembly, LS-6711/UIQ-0. tach unit wounted on a rucksack
frame. The basic unit, UIQ-11, consists of an am;"ifie-, control box, battery,
and single horn speaker. It weighs 35 pounds. Th- Louuspeaker Assembly,
LS-611/U1Q-10, consists of three additional horr spearers ard an auxiliary
battery. It weighs 31 pounds. The basic unit car be oper.te! 1- dependently for
Tow power applications. For long range, he’‘icopter-borne appi.-a-ions, two modi-
fied systems were developed. One simply sub -t “u efs a 300 watt hiyhly efficient,
directional horn loudspeaker for the four standara n -ns. A secund version employs
three UIQ-11 amplifiers to operate a 900 watt 7orn speaker. ° o t>sic UIQ-11
{single speaker) is rated at 65 watts asncd prov: 'es a range up v 1u 0 meters under
quiet conditions. The four speaker UIQ-1U has 4 ~ange up to 2000 meters. The
airborne versions have longer ranges; the 90" watt system ha< provided ranges 1in
excess of 3000 meters in ground tests. In a UN-1H helicopte: rood intelligi-
bility was achieved from an altitude of 5000 “~et at horizonta. distances of

2000 meters.

Eight AN/UIC O systems were e¢valuated by various units of the Fleet

Marine Farce, Atlanti . Recommendations of th s evaluation were that the
AN/UIQ-10 be adopted -cr Marine 'nrp:c use ard t(hat it be tha bc-is for all future
PA systems within tne Marine Corp ‘wn AN/UIQ-10 systems were evaluated by the

8th PSYOPS BN at Ft. “ragg. Conclu.ion of his evaluation wa: that the AN/UIQ-10
is superior in many respects to other availaivle Army public :dc-ess sets. The
results of tne ev luations were prov ded to ECOM so that some o1 the features
cou'd be cor;ider= for posuible inci.tion in future Army systems, perhaps as
product improvements in the AN/UIH-6 system.
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TASK NUMBER: O01-E-72

TITLE: Emergency Arctic Battery

AUTHORIZED FUNDING: $47,539

TASK DURATION: 9 August 1971 to 27 February 1974

DESCRIPTION AND RESULTS: This battery is designed to provide emergency power
for Army tactical radios at extremely low temperatures where standard batteries
fail. It is a one shot, thermal, inert elecirolyte type, which is connected to
the power jack J3 of the PRC-77 radio. To produce electrical power, a percus-
sion primer is used to ignite a pyrotechnic mixture which instantly heats up
the electrolyte material. Heat generated is retained by insulation in the
battery. The entire battery is contained in a metal jacket to prevent endan-
gering the operator.

Phase 2 of this task involved the development of a thermal battery
for the AN/PRC-74 radio set which has operating characteristics similar to the
battery developed for the AN/PRC-77.

One hundred and fifty PRC-77 batteries were built and fifty of these
vere evaluated in Alaska during Winter 1972-73. Twenty of the PRC-74
batteries were built and also evaluated in Alaska. Follow-on development was
transferred to ECOM.
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TASK NUMBER: 02-E-72

TITLE: Short Range Simultaneous Communication System
AUTHORIZED FUNDING: $15,174

TASK DURATION: 10 August 1971 to 22 August 1973

DESCRIPTION AND RESULTS: The Simultaneous Communication System is based on a
new technique of modulation for radio communications. This enables two or more
transmitters to operate simultaneously on the same frequency without inter-
ference. The channel cannot be tied up by someone's holding his transmit
switch on, and a transmission will not be garbled by the turning on of a second
transmitter. As a result, the conventional push-to-talk switch can be
eliminated.

The operation of the system is based on an FM pulse-medulation which
is controlled not only by voice input, but by feedback from the receiver.
Thus the pulses of two or more transmitters, while operating simuitaneously,
phase lock and do not interfere. It is this phase locking capability which
permits the equipment to perform intrinsicilly as a relay system.

Four multicom radios, Bendix Model MC-457C were tested at LWL. The
tests showed that the feasibility models had inadequate range (400-500 ft.) and
were very poorly configured (headphones, microphone, antennas and cabling were
clumsy and obtrusive). The mnanufacturer developed significantly improved models
which were claimed to have ranges of 1/4 to 1/2 mile. However, even this range
appeared to be tvo short for user requirements.
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TASK NUMBER: 03-E-72

TITLE: Emergency Distress Signalling Device
AUTHORIZED FUNDING: $179,895

TASK DURATION: 4 October 1971 to 27 February 1974

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: This task invoived the design and development of a
radio alarm system to enable a patrol to transmit a distress signal when an
emergercy condition exists. The system consists of a special coded RF trans-
mitter desigred to be rocket launched to the desired altitude. The system is
equipped with a retardation chute and a special battery (thermal). The rocket
system is approximately 24 inches long and weighs about 2 1bs. The base
station receiving equipment contains the necessary electronic circuits to
produce both a visual and audio response upon receipt of the distress signal.
Munitions Branch has provided all neccessary support in the rocket development
part of the system. The transmitter power output is sufficient to produce a
reliable radio range of 50 miles at a rocket altitude of 5000 feet. Pro-
visions have been made to automatically activate the thermal battery system at
the time of rocket motor burn-out. The battery provides sufficient energy to
operate the system for 60 seconds.

Feasibility testing under field conditions was successfully completed.
Fifteen rocket systems were prepared for demonstration tests in Alaska (June
1973) ard the system was turned over to a parent agency.




B-62

TASK NUMBER: 04-E£-72
TITLE: Airborne TV System
AUTHORIZED FUNDING: $141.935

TASK DURATION: 24 February 1972 to 27 February 1974

DESCRIPTION AND RESULTS: The helicopter broadcast TV system consists of a
commercially available video tape recorder, a 10 watt transmitter tuned to
operate on Channel 1Z (204-210MHz) and a modified cross dipole antenna system.
The antenna is equipped with a 30 inch ground plane and fabricated for mounting
on the underside of the UH-TH helicopter. The equipment is intended for use

in support of psychological warfare operations.

Feasibility tests at Ft. Bragg were completed successfully. A 100
watt version of the existing 10 watt system was developed for CONUS testing and
evaluation. The possibility of incorporating color capability was evaluated.
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TASK NUMBER: 01-E-73

TITLE: Radio Telephone-Vox

AUTHORIZED FUNDING: $46,422

TASK DURATION: 19 July 1972

DESCRIPTION AND RESULTS: The device is a telephone-radio interconnecting
arrangement with automatic control provided by a voice operated switch (VOX).
This alleviates the need for a dedicated cperator.

The device weighs about 3 1bs and is approximately 3 x 4 x 10 inches.
Terminals and cables are provided to allow for connection to telephone line and
to tactical radios such as the AN/PRC-77 or the AN/VRC-12. Evaluation of the
device was still in progress at the time of deactivation.
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TASK NUMBER: 02-E-73

TITLE: Multishot Thermal Battery
AUTHORIZED FUNDING: $88,122

TASK DURATION: 19 July 1972

CONTRACTOR: Catalyst Research Corporation

DESCRIPTION AWD RESULTS: This task was designed to provide a thermal battery
with multiple ~hot capability to power tactical radio equipment under Arctic
weather conditions. An inert solid type electrolyte material was used in the
construction of the battery. Application of an external heat source produced by
a suitable fuel melts the electrolyte material and starts the generation of
etectrical power. Removal of the heat source deactivates the system.

The battery is designed to produce an output power of approximately 10
watts (15 volts @ 780 ma) for a period of two minutes for at least four different
transmission intervals. System evaluation was in progress at the time of
deactivation.

b
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B-65

TASK NUMBER: 03-E-73

TITLE: Radio Retransmission System
AUTHORIZED FUNDING: $73,307

TASK DURATION: 2C July 1972

DESCRIPTION AND RESULTS: The retransmission unit consists of a small transmitting
and receiving unit with voice operated switches that attaches to the mobile
transceiver of CONUS MP patrol cars. This is activated by a pocket-sized, self-
powered transceiver that can be carried in the pocket or clipped to the belt.

By this means, MP's are able to maintain communications with their headquarters
without being required to remain at the’r vehicles.

The retransmission unit is easily attached cr removed and does not
interfere with the normal use of the radio nor does it require any modification
to the CONUS MP patrol car radio equipment. Communications between a radio
operator in a patrol car and his base station is not effected.

Four VHF systems, two each from the two contractors, were evaluated by
the Military Police at APG. These were further evaluated by the MP's at Ft.
Meade. VHF systems for Ft. Gordon were deliverecd in August 1973. Evaluation
was still in progress at tho time of deactivation.




B-66

TASK NUMBER: 04-E-73

TITLE: Analysis of the I-SPY System

AUTHORIZED FUNDING: $111,237

TASK DURATION: 17 October 1972 to 28 February 1974

CONTRACTOR: Radiation Division of Harris-Intertype Corporation

DESCRIPTION AND RESULTS: Under this task the parameters and the feasibility of
developing an artillery mounted, line-scan mapper were studied. Visual and
infrared sensors were mounted in a 155mm projectile, looking out the side of the
shell. When the shell is fired, its rotation causes the sensor to scan a line

on the ground, while the forward motion of the shell causes each line to advance.
The sensor's intensity signal telemeters back to the base station where a map is
generated of the ground over which the projectile flies. The telemetered
information generatas a real-time map that is recorded for later and more
detailed study.

Military characteristics for artillery target identification were
established. Preliminary analysis showed that usable map pictures can be
generated near the apogee of the trajectory and out to about 80% of the maximum
range cof the trajectory.



B-67

TASK NUMBER: 05-E-73

TITLE: Underwater Target Detector-Feasibility Study
AUTHORIZED FUNDING: $43,568

TASK DURATION: 2 February 1973 to 29 January 1974

CONTRACTOR: Applied Research Laboratories

DESCRIPTION AND RESULTS: Tests of a Directional Sonar Swimmer Detector
developed under Task 02-E-70 have shown that analog techniques employed in all
existing sonars have severe limitations for Army applications. New approaches
are needed to meet Army requirements for increased swimmer detection ranges
and wider coverage. A feasibility analysis was conducted, under contract, to
investigate new techniques and to identify any promising approaches.

The following characteristics were the most important requirements
cons idered:

a. Automatic alarm ranges of a* least 200 meters.
b. Lateral coverage to extend over 180°.
c. Ability to perform satisfactorily under most normally

encountered environmental effects resuliting from
changes in temperature, wind, and waterflow.



B-68

TASK NUMBER: 06-E-73

TITLE- Cryogenic Cooling for Artillery-Launched Sensors
AUTHORIZED FUNDING: $85,710

TASK DURATION: 8 February 1973

DESCRIPTION AND RESULTS: The objective of this task was to develop a cryogenic
cooling system to provide cooling to an intrared detector for the artillery line
scan system. The cryogenic cooler utilizes a Joule-Thompson cryostat to provide
the cooling. The gas supply for this cryostat is contained in a pre-pressurized
gas storage bottle. The setback forces upon firing the projectile turn on the
gas to the cryostat and start the cooling cycle.

Candidate designs were obtained from three commercial supplicrs of
coolers. These were tested in an air gun for survivability and the successful
units fired from a 155mm weapon. The task was still in progress upon teimination.



B-69

TASK NUMBER: 01-E-74

TITLE: Combination Strobe-Flashlight

AUTHORIZED FUNDING: $6,000

TASK DURATION: 13 August 1973 to 29 April 1974

DESCRIPTION AND RESULTS: The standard Army Flashlight, MX-991/U, does not meet
the needs of the Rangers and other units involved in special operations. The
required light must be pocket-shaped and sized, must have standard flashlight
illumination capabilities and must provide a high intensity, flashing, strobe
light for signalling.

A breast pocket-sized iight which incorporates a nigh intensity, xenon
strobe light and a standard flashlight, with built-in filters of various colors,

was developed. Evaluation of the light was in progress at the time of deactivation.




B-70

TASK NUMBER: 02-E-74

TITLE: Paratroop Assembly Device
AUTHORIZED FUNDING: $17,000

TASK DURATION: 13 August 1973

DESCRIPTION AND RESULTS: This effort, still open upon deactivation, involves an
in-tiouse study to investigate the techniques and capabilities of low frequency
radio direction finding as they relate to the problem of providing a paratroop
assembly device. The assembly location will be "marked" with a transmitter and
each jumper will be provided with a small, lightweight, very low cost, hand-held
receiving device which indicates the general direction to the assembly point.

Low fregquency radio direction finding techniques and antenna designs will be
studied leading to a suitable design for guiding walking ground personnel through
foliage and over hills to an assembly area. The device can also be used on cargo
and equipment so that individuals can locate special cargo bundles and crews can
find crew served weapons.

The system should have the capability of propagating its signals to a
range of 2 kilometers through vegetation and around small hills. These signals
must not be detectable by the unaided human senses. The receiving devices shall
be small and cheap, with a mission life time of about 45 minutes. The assembly
point transmitter will provide continuous operation, an omnidirectional radiation
pattern over a range of 2 kilometers, and a mission life time of 1 hour. Al]l
units must be rugged enough to survive parajump operation:. and must function
reliably under paradrop weather conditions.

ey



B-71

TASK NUMBER: 03-E-74

TITLE: Improved Integrated Communication/Protective Helmet Systems
AUTHORIZED FUNDING: $7,500

TASK DURATION: 29 August 1973

DESCRIPTION AND RESULTS: A communication system was integrated with a
safety-certified motorbike helmet. Two units were built that incorporate a
newly developed and improved noise and vibration suppression microphone in
addition to a conventional earphone listening device. The system connects to
the PRC-77 radio set with quick-disconnect cables which are configured so as
not to interfere with the motorbike operator in any way.

A MIPR to develop two integrated communication/protective helmet
systems at a cost of less than $2000 under a FY 73 GNI was sent to Naval Air
Development Center. The units were installed in crash-safety approved helmets
for MASSTER evaluation, which was in progress at the time of deactivaticn.



B-72

TASK NUMBER: 04-E-74

TITLE: Artillery Launched TV OCRD)‘
AUTHORIZED FUNDING: $55,000

TASK DURATION: 7 September 1973

CONTRACTOR: Fairchild Sgpace & Defense Systems

DESCRIPION AND RESULTS: This task was developed to perform a design study of an
artillery launched, parachute-carried, aerial TV reconnaissance system and assemble
demonstration hardware using existing equipment. The study was to determine the
capabilities, limitaziam and cost of an expendable round, reusable base-station
system. The demonst-ztiin nardware was to simulate a parachute system by using a
100 element by 100 e ement >CD TV camera attached to a helicopter equipped with

an existing commerci. i TV t-ansmitter.

The program was ciordinated with the Naval Weapons Lab who has a similar
interest. Work was still i~ progress upon deactivation.



B-73

TASK NUMBER: 01-F-63
TITLE: Grenade Dispenser
AUTHORIZED FUNDING: $34,459

TASK DURATION: 29 November 1962 to 23 January 1964

DESCRIPTION AND RESULTS: Design and develop means for the releasing of hand
grenades from helicopters using M26 grenades with specified fuzes. Remote
operation, maximum personnel and aircraft safety are required. The prime pur-
pose of this device is to discourage and suppress ground fire.

Developed by the Technical Support Division, Limited War Laboratory,
the item was delivered to Vietnam for field testing and evaluation in April 1963.



B-74

TASK NUMBER: 02-F-63

TITLE: Squeezebore

DESCRIPTION AND RESULTS: Investigate the desirability of utilizing the .50
caliber machine gun in jungle by increasing the density and dispersion of fire-
power. Salvo squeezebore ammunition which was developed by The RICA Company,
Costa Mesa, California, enables the firing of five fully stabilized bullets of
rifle bullet scalec and velocity through a dispersion cone of approximately seven
mils with each caliber .50 round fired. This additional firepower is achieved
by placing five bullets in series and replacing the weapon barrel with a tapered
one which squeezes the bullets from .50 te .30 caliber.

The RICA Company demonstrated the .50/.30 Salvo Squeezebore Machine
Gun System at Aberdeen Proving Ground in August 1962.

In December 1962, a contract under Advanced Research Projects Agency
funding, was awarded to The RICA Company to fabricate 11,000 rounds of squeeze-
bore ammunition {caliber .50 to caliber .30, each round of caliber .50 containing
five projectiles) and six modified M2 caliber .50 machine gun barrels.

Anaiysis of the test data showed that the design of the subject sysiem
was not suitable for service use, although it possessed some merit.




B-75

ASK NUMBER: 03-F-63
TITLE: Counterambush Weapon
AUTHORIZED FUNDING: $50,692
TASK DURATION: 11 December 1962 to 29 December 1964

CONTRACTOR: Remington Arms Company

DESCRIPTION AND RESULTS: Development and fabrication of a multiple shot gun
counterambush weapon to be mounted on a vehicle and be effective over an area
described as a sector of a circle having a radius of 50 meters and an inclosed
angle of 150 degrees.

A counterambush weapon model, CAW I, was fabricated under contract by
the Remington Arms Company. The weapon consists of 48 shortened 12 gauge shot
gun barrels mounted at various angles in banks of 3 or 6. The efficacy of the
system was demonstrated by Development and Proof Services of APG, by firing all
guns in 6, 30 and 60 second intervals against curved vertical targets placed at
10, 25 and 40 meters range. Evaluation and analysis of these data when compared
to similar data obtained with the Claymorette (CAW II) system (Task 05-F-63)
indicated the CAW I required excessive field maintenance and provided a less
effective dispersion pattern.



B-76

TASK NUMBER: 04-F-63

TITLE: Timing Device for Fuzes

AUTHORIZED FUNDING: $12,311 ‘

TASK DURATION: 11 December 1962 to 17 August 1964

DESCRIPTION AND RESULTS: Develop an electroplate cell with appropriate cir-

cuitry to automatically deactivate or activate explosives such as mines at a

pre-set time. This device is a small unit less than 2 cubic inches in volume
in solid block form. It is non-magnetic and has no moving parts. Effective

time can be varied from hours to months.

Twelve Bissett-Berman Corporation ejectro-plate cell timing devices
were purchased for evaluation. The timers were tested for the accuracy of their
8 hour - 16 hour cycle and their reliability of functioning over 10 day and 20
day periods. Of the 12 devices tested only 2 were accurate to the desired 1%
for 10 or more days. Lacking the necessary accuracy and reliability for use in
village defenses, no further work was done on this task.



B-77

TASK NUMBER: 05-F-63

TITLE: Counterambush Weapon II (M18A1)

AUTHORIZED FUNDING: $188,341

TASK DURATION: 15 January 1963 to 28 January 1966

DESCRIPTION AND RESULTS: Design, develop and fabricate a counterambush weapon
to be mounted on a vehicle and be effective over an area described as a sector
of a circle having a radius of 50 meters and an inclosed angle of 150 degrees.

Two counterambush weapons systems based on the MI18A1 Anti-Personnel
Mine or its principle were developed. One system consists of a standard MI8AI]
Mine mounted on the bumpers of a 2% ton truck. The other system has a series of
miniature M18A1 type mines (Claymorette - CAWII) fastened to a board mounted on
the side of the 2% ton truck. Each system is fired electrically from a console
that can be mounted in either the cab or the body of the vehicle.

Engineering design tests were completed on the second system and a
Safety Release for limited use was obtained. The release requires personnel in
the truck cab to wear ear protection or to cover their ears when firing the
system.

The Advanced Research Projects Agency (ARPA) requested LWL to procure
2400 munitions and five truck systems for field evaluation in Vietnam.



B-78

TASK NUMBER: 06-F-63

TITLE: Improved Sighting System for Small Arms
AUTHORIZED FUNDING: $38,709

TASK DURATION: 12 March 1963 to 2 October 1964
CONTRACTOR: General Precision

DESCRIPTION AND RESULTS: Develop a sighting system for rifles and other small
arms weapons that may be used by Special Forces personnel in their unconven-
tional warfare role of training indigenous personnel who have had extremely
limited experience with modern weapons. This device is expected to reduce the
time required to train these personnel and also increase the sighting accuracy
of the trainee. The sighting system under investigation utilizes an image cer-
relation technique and is mounted at the usual location of the rear sight,
thereby eliminating the need for a front sight. This system is free of parallax
and permits transverse movement of the user's eye without loss of sighting
accuracy.

Engineering design and informal military potential tests indicated
that the correlator gunsight has useful application as a training sight and
some potential as a battlesight. The primary problem encountered with this
particular sight was that the amount of light received through the device was
limited plus the device was not considered rugged enough for field use.




B-79

TASK NUMBER: 07-F-63
TITLE: Aerial Smoke Marker and Dispenser
AUTHORIZED FUNDING: $195,447

TASK DURATION: 12 March 1963 to 4 May 1966

DESCRIPTION AND RESULTS: The purpose of this task was to design, develop and
fabricate a floatable, five-minute white smoke marker munition which could be
hand-thrown or launched by dispenser from fixed-wing aircraft or helicopters at
speeds not greater than 250 MPH. The munition to be releasable on any type
terrain without degradation of its performance.

The system deveioped consists of a special smoke marker munition and a
six-tube dispenser. The munition is 3-3/4 inches in diameter, 24-1/2 inches
long, weighs 7-1/4 pounds and contains three AN-M8 white smoke grenades which
burn sequentially, providing a 5- to 6-minute burning time. The dispenser, which
weighs 45 pounds, was redesigned so that release of the munitions can be con-
trolied by the "Bomb Release" switch of the aircraft. Al1 avaiiable information
and drawings on this system were furnished to AMC for use in the procurement of
2,000 white smoke marker munitions in response to a Quick Reaction Letter. Twd
six-tube dispensers and associated cabling along with 300 munitions were shipped
to Vietnam in November 1965 for evaluation,

A request was received from Chief, JRATA, Vietnam to incorporate a two-
second delay for release of the parachute after the fuze handle was released. A
modification was made to the internal configuraticn of the Smoke Marker to
include this desired delay. An M201A1 hand grenade fuze was used in place of
the fuze previously used. A Safety Release for this new arrangement was issued
by USATECOM in April 1966. Two hundred smoke marker munitions with the new fuze
were fabricated for evaluation.
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B-80

TASK NUMBER: 08-F-63

TITLE: Propaganda Leaflet Bundle Breaker

AUTHORIZEDN FUNDING: $271,389

TASK DURATION: 7 May 1963 to 29 March 1968

CONTRACTORS: Sanders Associates, Inc.; Kollsman Instrument

DESCRIPTION AND RESULTS: Design and develop leaflet bundle opening devices to

permit the release of propaganda leaflets from Army aircraft flying at altitudes

betwezen 500 and 8,000 feet. The opening altitudes of the leaflet bundle will be

about 300 feet ahove terrain. Tne bundle breaker device will be designed for

*se with leaflet packages containing 1,000 to 10,000 leafiets in increments of
,000.

The Leaflet Bundle Breaker developed is a settable barometric device.
The functioning altitude of the Bundle Breaker can be set in 100-feet increments
to any altitude from 300 to 8,000 feet above seca level,

After delivering 50 acceptable pilot 1ot models which met SDR accuracy
and reliability requirements, the contractor assembled and delivered 347 units
for Engineering Design Testsoand yser e a]uationo Seventy of the production
units were conditioned at 70~, 95°, 155° and -65"F with exposure to rain, sand,
dust and frost. These units were set to function at 500 and 1,000 feet and were
dispensed from aircraft at 4,000 and 8,000 feet. Only 40% of the units operated
within 300 feet of the set altitude. Fifteen per cent were 600 feet off, 10%
were duds and the balance functioned prematurely during descent. Only 15 of the
7C units functioned within the originally prescribed 150 feet of set opening
altitude. The SDR was deleted from CDOG on 31 Oct 67 and the USALWL project
terminated as directed. Forty-seven Bundle Breakers were shipped to 8th Special
Forces Group in Panama for their evaluation. Test data, instruction manuals and
200 packaged Bundle Breakers are available to any interested agency.




B-81

TASK NUMBER: O01-F-64
TITLE: Lightweight Truck Armor
AUTHORIZED FUNDING: $31,329

TASK DURATION: 29 August 1963 to 17 March 1965

DESCRIPTION AND RESULTS: Study and test materials indigenous to tropical
areas, such as South East Asia, for their bullet stopping capabilities.
Successful materials would then be considered for use as lightweight truck
armor to protect personnel riding in the cab and truck body from enemy small
arms fire.

Numerous materials and combinations of materials were tested by the
Development and Proof Services, Aberdeen Proving Ground, Maryland. Various
combinations of clay tile bonded to a wood backing were found to be more
effective than an equal weight of rolled homogeneous steel armor.

A specific combinaticn of one-inch thick Vietnamese clay tile backed
by 5 inches of Bombax wood was found to provide approximately 7% better overall
protection than an equal weight of steel. Although the armor will provide
protection against Cal. 0.30 ball ammunition fired at standard muzzle velocity,
the effectiveness of the protective material is destroyed in the immediate
area of projectile impact. The protection capability of the remaining portion
of the armor is not degraded.

LWL Technical Note 4 and Addendum 1, thereto, were issued to disseminate
technical data acquired during the D&PS testing. A manual on "The Use of Field
Expedient Armor" was also sent to Vietnam for issue.




B-82

TASK NUMBER: 02-F-64

TITLE: Tunnel Detection Munitions

AUTHORIZED FUNDING: $12,428

TASK DURATION: 14 August 1963 to 9 November 1964

CONTRACTOR: Miller Research

DESCRIPTION AND RESULTS: To investigate the feasibility of utilizing explosive
devices to provide a positive indication that a tunnel exists, and through the
use of this device create an entrance hole into the turnel from above ground.

Feasibility tests of shaped charges and an explosive pile driving
system were conducted. Although the pile driving technique provides a possible
solution to the problem, it was desirable logistically because of the numerous
components. In tests at Aberdeen Proving Ground, a commercial shaped charge
with 2 ounces of explosive provided a 2-1/2 inch borehole 2-1/2 feet deep; the
3.5 inch warhead of the M28A2 HE, AT Rocket with 1.9 pound of explosive pro-
vided a 5 inch borehole 4 feet deep; and the M2A3 shaped charge with 11.5
pounds of explosive provided a 12 inch borehole 8-1/2 feet deep. The results
indicated that items in the inventory were satisfactory for this task.




B-83

TASK NUMBER: 03-F-64

TITLE: Battlefield I1lumination

AUTHORIZED FUNDING: $889,158
TASK DURATION: 20 September 1963 to 17 December 1968
CONTRACTORS: Northrop Carolina; Amcel Propulsion Company

DESCRIPTION AND RESULTS: Determine the feasibility of designing and developing
an illumination system capable of providing a minimum of five minutes
illumination (0.05 foot candles) over a clear circle 400 meters in diameter. A
Battlefield Il1lumination System was developed weighing approximately 13-1/2
pounds and wholly contained in a 5-inch x 6-inch x 21-inch long molded plastic
case. The system contains 12 individual projectiles which contain a parachute
deployed illuminating candle. Each projectile is propelled sequentially to a

ho izontal range of approximately 600 meters and deployed at an elevation of
approximately 600 feet. Each deployed candle will provide illumination in a 400
meter diameter area on the ground tor a period of approximately 40 seconds. The
total illumination period for the system is approximately 6 minutes. The system
also has an interrupt capability which will provide illumination periods of one
minute, three minutes, and five minutes of time.

The DA approved SDR requires that sufficient illumination be provided
so that friendly troops will have a 70% probability of detecting and locating a
target with sufficient accuracy to bring small arms fire to bear under the
following conditions:

a. Target is stationary, standing man.

b. Ground distance from directly below the light source to small arms
fire is 200 maters.

Engineering Design and Safety Release Tests were completed and a Safety
Release was issued for the system. Fifty-two systems were shipped to Vietnam in
Dec 66 for field evaluation. Additional systems were manufactured for
Reliability Testing.




B-34

TASK NUMBER: 04-F-64

TITLE: Smoke Screen, Troop Landing

AUTHORIZED FUNDING: $134,907

TASK DURATION: 7 November 1963 to 11 August 1965

CONTRACTOR: Maxson Electronics

DESCRIPTION AND RESULTS: Design, develop and fabricate a device for use with the
UH-1B helicopter to demonstrate the feasibility of producing a smoke screen
approximately 1,000 meters long for protection of troops disembarking from the
helicopter. The LWL system consists of two XM-3 2.75 inch Rocket Launchers,
mounted one on each side of a UH-1B helicopter and each fitted with an easily
mounted adapter to permit release of a total of 288 standard AN-M8 Smoke
Grenades. The XM-3's are mounted on the helicopter in reverse direction so that
the grenades are ejected rearward during flight. In order to insure proper
functioning of the grenade, a small parachute has been attached to retard its
rate of fall. With the UH-1B flying at an altitude between 200 and 300 feet and
at a speed of 50 to 90 knots, the system will provide a smoke screen along a line
approximately 1,000 meters long.

Four troop landing smoke screen adaption kits requested by U. S. Army
Support Command, Vietnam, in June 1964, were fabricated and shipped to Vietnam
in October 1964. The system demonstration was so successful that Army Support
Command requested six additional kits for Airmobile Companies in Vietnam. These
were procured by MICOM and shipped to Vietnam in February 1965.




B-85

TASK NUMBER: 06-F-64

TITLE: 60MM Mortar

AUTHORIZED FUNDING: $44,932

TASK DURATION: 23 December 1963 tc 2 February 1965

DESCRIPTION AND RESULTS: Test and evaluate the T93 Lightweight Mortar developed
by Watervliet Arsenal and modified to USALWL specifications. This weapor fires
standard 60mm ammunition from a 15-inch launching tube which is hand-held on a
high-strength aluminum base. The overall system weighs about 6 pounds and
represents a 14-pound weight saving over the hand-held M18 60mm Mortar.

Six mortars, fabricated by Watervliet Arsenal, were tested at APG
during the second quarter, FY65. Results of the firing trials indicated that
hand-directed fire can be efficiently delivered from the mortar with relative
ease and without special training. Safety release was recommended with certain
limitations on size cf the propelling charge.




B-86

TASK NUMBER: 07-F-64

TITLE: Shotshell Adaptor for M79 Launcher

AUTHORIZED FUNDING: $22,582

TASK DURATION: 7 December 1964 to 2 February 1965

CONTRACTOR: O0lin Mathieson Chemical Corporation

DESCRIPTION AND RESULTS: Provide an adapter for the M79 Grenade Launcher which
would permit standard shotqgun ammunition to be used to provide a close-in kill
capability for this weapon. Standard 40MM ammunition for this weapon kit has a
minimum safe arming distance of 60 to 90 feet. This work was requested by the
Special Warfare Division of OCRD. The design, development and fabrication of
the LWL Shotshell Adapters were performed under contract. The adapter weighs
approximately 8 ounces and consists of a 6 inch steel tube with a 12 gauge
chamber and an outer plastic sleeve.

Tests were conducted at APG to determine the effect of 4 different
chokes on shot patterns at 10, 25 and 40 meters range. The tests showed that the
pattern with an improved cylinder choke was not significantly different from the
full-choke pattern. Twenty adapters with improved cylinder chokes were procured
for field evaluation. These adapters were safety-certified by the USATECOM for
use with 2-3/4 inch 12 gauge ammunition containing 27 pellets of No. 4 buckshot.
Five adapters were shipped to S. E. Asia for field evaluation.
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B-87

TASK NUMBER: 01-F-65

TITLE: Compact Rifle Sight

AUTHORIZED FUNDING: $63,214

TASK DURATION: 3 August 1964 to 15 February 1967

DESCRIPTION AND RESULTS: Develop a small rifle sight that will improve the
shooting effectiveness of the average soldier, especially against short-range,
short-exposure-time targets. Additionally, this sighting system would simplify
and expedite rifle marksmanship training.

This task 1s a follow-on to an investigation of a correlator gunsight
(Improved Sighting System for Small Arms, Task 06-F-63) that would aid Special
Forces personnel in the training of indigenous paramilitary personnel. Because
of deficiencies evident in the sight, especially light loss and optical clutter-
ing of the target picture, the reflex-collimator technique was selected for
further investigation.

A small reflex-collimator sight was designed and a feasibility model
was fabricated and evaluated. Based upon this evaluation, a sight and mount
were designed for the M1 and M14 Rifles. The sight is less than three inches
long, mounts in place of the standard rear sight, and can be made rugged and
weatherproof. It provides the user with considerable freedom in horizontal, and
vertical eye position without discernible parallax. Two sights and two mounts
were built and Engineering Design Tests were conducted. Subsequently, the mount
was redesigned to improve control of the windage adjustment. Twenty sights and
twenty mounts were fabricated for special tests including Military Potential
Tests. During the Engineering Design Tests, very accurate shot patterns at
ranges from 50 to 400 meters were achieved.
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B-38

TASK NUMBER: 02-F-65

TITLE: Aircraft Smoke Marker (Colored)
AUTHORIZED FUNDING: $59,487

TASK DURATION: 1 July 1964 to 22 April 1966

DESCRIPTION AND RESULTS: The purpose of this task was to develop a three-minute
colored smoke marker for use for various fixed-and-rotary-wing aircraft. It would
provide aircraft observers with a capability to mark targets, drop zones, landing
zones and medical pick-up sites. The munition would be capable of being hand-
ejected or automatically dispensed from aircraft of the 0-1, and UH-1B types.

This task conformed to an SDR for a Smoke Marking Munition and Aerial Dispenser
which required red, green and yellow smoke markers that are compatible with the
white smoke munitior and aerial dispenser developed under another project.

A test of 50 SMM was conducted in November 1965. The introduction of
new colored smoke grenades (w/o holes in top 1id) did not affect ignition
transfer design changes since the contractor perforated each grenade during
assembly. However, ignition problems necessitated modification and testing of
another 45 units before a fix was reached and 205 acceptable SMM's could be
built. The quickmatch formerly used to assure ignition transfer from the M700
delay fuze to subsequent grenades, has been replaced, due to its handling
sensitivity, by a cup of ignition mixture crimped to the M700 fuze.

Twenty-four each red, yellow, green and violet E-29 Smoke Markers were
shipped to Vietnam in March 1966. Five hundred each red, green and yellow Smoke
Markers were procured by AMC to meet the request made by a Quick Reaction Letter.
A1l available information and drawings were furnished to AMC for use in the type
classification of this munition.



B-89

TASK WUMBER: 03-r-65

TITLE: Special Sight Mount

AUTHORIZED FUNDING: $10,807

TASK DURATION: 30 September 1964 to 27 October 1965

DESCRIPTION AND RESULTS: Provide brackets to mount the T1 Infrared Sight on the
standard M1 Rifle, the M1 Carbine, the M16 Rifle and the MI919A4 Machine Gun.
Brackets were designed and fabricated at LWL to mount the T1 Infrared Sight on
the four weapons mentioned above. The bracket design for the M1 Rifle and the
M1 Carbine requires that the rear sights be removed to assemble the brackets.
The brackets are mounted on the Mi6 Rifle and the M1919A4 Machine Gun without
any modification to the weapons. Firing tests were conducted by the Small Arms
Branch of D&PS, Aberdeen Proving Ground, Maryland, to determine if the sight
bracket designs could withstand repeated firings and remain securely on the
weapons. These tests were successful.

Additional brackets for each weapon were fabricated under contract.
Twenty brackets for each of the three rifles (the M-1 Rifle, the M-1 Carbine, and
the M-16 Rifle) and ten for the M1919A4 Machine Gun were fabricated and shipped
to Vietnam. Instruction manuals for assembly were prepared by LWL and shipped
with the brackets.




B-90

TASK NUMRER: 04-F-65

TITLE: Smoke Screen Adaptor for LAU 3/A
AUTHORIZED FUNDING: $78,914

TASK DURATION: 21 October 1964 to 30 January 1967

DESCRIPTION AND RESULTS: Deveiop an adapter plate and intervalometer kit that
will permit the LAU-3/A 2.75-inch Rocket Launcher to be used to Tay a smoke
screen. The system will operate in the same manner as the Troop Landing Smoke
Screen System on the XM-3 Rocket Launcher (see LWL Task 04-F-64).

An adapter kit was developed consisting of two aluminum plates which
clamp onto the discharge end of the nineteen-tube LAU-3/A rocket pods. Since
the grenades are launched rearward, the pod is flown reversed on the equipment
mounting shackles of the aircraft. Ejection power is provided by a coiled
constant-force spring. When loaded, each tube is closed off by a stamped metal
door. The system is activated by releasing the door, using a remotely controlled
solennid to actuate a mechanical latch. Sequencing of the solenoids is con-
trolled by an intervalometer in the aircraft cabin. The rate at which the tubes
are discharged can be varied on the irtervalometer to compensate for varying air-
craft speeds.

Since the LAU 32 Launcher operztes in the same manner as the LAU-3/A
ind contains seven tubes, a prototype model was fabricated and successfully
tested on this launcher. Artter these tests were completed, three LAU-3/A
Adapter Kits and intervaiometer system were fabricated for testing and evaluation.
Engineering design tests were conducted on both the LAU-3/A and LAU-32 adapter
systems. A Safety Release for limited use was obtained in April 1966. An
Installation and Operation Manual was prepared for both the LAU-3/A and LAU-32
Adapter Systems.
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TASK NUMBER: 05-F-65

TITLE: Floating Smoke Grenaae

AUTHORIZED FUNDING: $53,672

TASK DURATION: 21 October 1964 to 20 January 1967

DESCRIPTION AND RESULTS: Develop a Grenade Floatation Attachment (GFA) to
enable the AN-M-8 or other smoke grenade to float and continue effective snioke
emission after water impact. This attachment shall permit position-marking and
smoke screen-laying over swamps, rivers, canals and other watery areas where
smoke grenades would be snuffed out upon immersion. For maximum utility the
attachment should not prevent grenade launching from the XM-3, LAU-3/A or LAU-32
Rocket Launchers.

In the LWL developed device, a slip-on shroud (can) with a holding ring
is slipped over the grenade after removing the fuze. The fuze is reinserted into
a fuze holder in the top of the can which prevents premature extension of the
can into the floating position. In normal use - after handle release. whether
manually or from 2.75" launcher - the heat and smoke build-up melt the plastic
fuzeholder and extend the can. It will then float, after impact, until the
grenade has burned out. In addition, after about 30 seconds burning time, the
plastic fuze holder will soften and allow the fuze to pop off. This permits
freer smoke flow and reduces the tendency of the grenade to tip over.

It was determined in limited tests at LWL and by the Navy SEAL Team
Two that the AN-M8 Smoke Grenade with GFA will function reliably when hand
dispensed from shore or boat into shallow or deep water. When these units are
dispensed from aircraft over 100 feet high or from a grenade dispenser in a boat,
the system lacks reliability. If the GFA is to be carried and used underwater,
it must be protected by a plastic bag to prevent the pyrotechnic mix in the smoke
grenade from getting wet. Sixteen hundred and twenty (1,620) GFA's were shipped
to Vietnam for evaluation in Nov 66.
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TASK NUMBER: 06-F-65

TITLE: Grenade Launcher for M1 Rifle/Carbine
AUTHORIZED FUNDING: $12,225

TASK DURATION: 7 May 1965 to 15 August 1966
CONTRACTOR: Colts Inc.

OESCRIPTION AND RESULTS: Develop a bracket to adapt the 40mm Grenade Launcher,
CGL-4, to the M1 Rifle and the M1 and/or M2 Carbine and furnish three prototypes
of each bracket with launcher to JRATA for evaluation in Vietnam. The XM-148
Launcher was mounted on the barrel of the M-1 Carbine. The carbine forearm was
cut back and a bushing placed around the carbine barrel to allow the launcher
recoil forces to be transmitted to the portion of the stock which was designed
to withstand recoil. The XM-148 Launcher was mounted on the M-1 Rifle through
the front hand guard to the barrel and aiso the bayonet lug. An extension bar
was attached to the right hand side of the parent weapon to bring the Launcher
trigger near the trigger of the parent weapon.

Three of these launchers were mounted on the M-1 Rifle and three on
the M-1 Carbine. The rifle mounted launcher was too cumbersome and unwieldy and
this phase of the project was terminated. The Carbine mounted launcher was
tested for handling and safety through USATECOM and released for evaluation by
OCONUS. Installation, Operation and Maintenance Manuals were prepared for use
with this adaptation. Three XM-148 Launchers, modified carbine stocks, mounting
hardware and manuals were shipped to JRATA for evaluation in December 1965.
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TASK NUMBER: 07-F-65

TITLE: Telescope and Mount/M14 Rifle

AUTHORIZED FUNDING: $2,651

TASK DURATION: 23 June 1565 to 18 October 1965

DESCRIPTION AND RESULTS: Design and develop a prototype telescope and mount
assembly to provide sniper capability for the M-14, Cal. 7.64mm Rifle. A
standard commercial rifle telescope, Bushnell Scope Chief II 3x - 9x Variable
w/cross hairs and command post reticle, was procured. A mount base, for use with
a commercial telescope mount, was designed and fabricated in-house for the M-14
Rifle. A Colt Realist 3x telescope, with integral mount, was procureu for the
M-16 Rifle. A cheek pad assembly, standard for the M-1C, Caliber .30 Rifle
(Snipers), was modified for use with the M-14 Rifle. Commercial rain and sun
neoprene shields were procured for both telescopes.

After handling and firing tests were conducted, the two telescopes
with mounts, cheek pad assembly, rain and sun shields and mounting instructions
were shipped to Vietnam to 1st Cavalry Division (Air Mobile) in October 1965 for
evaluation. After return of the items from 1st Cavalry, the same systems were
shipped to Vietnam for the 1st Infantry Division for evaluation.
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TASK NUMBER: 08-F-65

TITLE: Smoke Marker Dispenser SMD-1

AUTHORIZED FUNDING: $17,000

TASK DURATION: 24 June 1965 to 28 December 1965

DESCRIPTION AND RESULTS: The Smoke Marker Dispenser SMD-1 system development
was undertaken as the result of a field request for a dispenser for LWL Aerial
Smoke Marker (Refer to LWL Tasks 97-F-63 and 02-F-65) which did not require the
use of the bomb shackles. It was intended to provide a method for electrical or
mechanical aerial release of the Smoke Marker.

The Smoke Marker Dispenser System, developed by LWL, is a four-tube
system consisting of two tubes mounted on each side of the aircraft. It may be
mounted, in the field, on the 0-1 or HU-1 aircraft without utilizing or inter-
fering with any of the ctores- or armament-mounted provisions. One 7-1/2
pound Aerial Smole Marker is carried in each tube and can be released in flight
either electrically or manually. The total weight of the system is approximately
forty-six pounds empty. Loaded, the system weighs seventy-six pounds. An air-
craft vibration test and a test to determine the effect of a smoke marker burn-
ing in the tube were conducted. The dispenser was considered safe for use on
both the G-1 and HU-1 aircraft and a safety release was issued.
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TASK NUMBER: 01-F-66

TITLE: Position Marker

AUTHORIZED FUNDING: $157,433

TASK DURATION: 24 January 1966 to 24 April 1967

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: Two separate approaches were taken t0 provide a smoke
signal for indicating to overflying aircraft the location of troops in areas
having a jungle canopy. The initial approach was to modify the M127A Hand-Held
Signal. The other approach was to provide a 40MM Position Marker which could be
fired from the M79 Grenade Launcher.

Engineering Design and Safety Release tests for the Hand-Held Position
Marker (PM-]? were completed during Nov 66. A limited procurement of 504
position markers was made in Dec 66 for field evaluation in Vietnam.

These position markers were shipped during Jan 67 for this operational
evaluation and a final report entitled "Feasibility and Development of a Hand-
Held Position Marker" was written and distributed. The feasibility and develop-
ment of this project was successfully demonstrated.

Feasibility and development of the 40MM Position Marker (PM-2) was
completed during Sep 66 and Report No. LWL-CR-01-F-66 entitled
"Feasibility and Development of a Position Marker" was published. Engineer
Design and Safety Release testing was completed and a Safety Release issued
during Feb 67 under USATECOM Project No. 8-6-2310-04. Since the M79
Grenade Launcher was phased out, the 40MM Position Marker (PM-2) program was
terminated, after completion of the final report and engineer and safety release
testing, because this rnund will not fit the XM148 Grenade Launcher. Position
Marker (PM-3) has been established to develop a 40MM Position Marker which will
fit the XM148 Grenade Launcher.
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TASK NUMBER: 02-F-66

TITLE: Counterambush Weapons System (Study)
AUTHORIZED FUNDING: $3,581

TASK DURATION: 17 October 1965 to 9 December 1965

DESCRIPTION AND RESULTS: A representative ambush situation was detaiied;

system goals were defined and evaluation models for determining the merit of
competing systems were developed. Based on the resulting information, a

numter of diverse techniques and systems were studied and subsequently culled

on the basis of tactical considerations, state-of-the-art, and the ability to
perform the required mission. Those systems which showed promise were then
analyzed more rigorously and compared quantitatively in their ability to perform
the required mission, and to satisfy the requirements stated in the SDR. The
results of this study were used to establish a task for Counter Ambush Weapon
System (CABWS) (04-F-66).

A report entitled "Convoy Counterambush Weapon Systems' was completed
and published as LWL TR-66-01. In addition, the information was presented at
an IPR for Counterambush Barrage Weapons held at the LWL on 16 December 1965.
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TASK NUMBER: 03-F-66

TITLE: Small Arms Protection for Vehicles
AUTHORIZED FUNDING: $312,344

TASK DURATION: 3 December 1965 to 11 October 1967

DESCRIPTION AND RESULTS: The USALWL was directed to fabricate 20 1ightweight
armor kits each for the 1/4 ton, 3/4 ton, 2-1/2 ton and 5 ton trucks and two
types of river junks; Yabuta and Command. These kits were to provide limited
protection from a small arms ambush assault up to caliber .30 ball. The kit
designs provide wrap-around protection specifically for each of the vehicles
listed with many interchangeable components among the various vehicles. The kits
are made of 1/4" high hard steel and 2-1/4" safety glass laminate for bullet
protection from point-blank range and 100,000 psi yield strength steel for the
explosive deflecting skid plate under the cab of each vehicle. The Development
and Proof Service design criteria indicate a protection level up to one pound HE.

Twenty armor kits for the 1/4 ton M151 truck and 20 armor kits for the
2-1/2 ton M211 truck were fabricated and shipped to Vietnam in Aug 66. Twenty
armor kits for the 3/4 ton M37 truck and twenty armor kits for the 5 ton M54
truck were fabricated and shipped to Vietnam in Feb and Mar 67. Twenty armor
kits for the Yabuta III Junk and 20 armor kits for the Command Junk were
fabricated and shipped on 8 Sep 67 to the Vietnamese Naval Supply Center. The
designated parent agency for this task was the U. S. Army Tank - Automotive
Command. They processed Limited Production Type Classificaticn for the 1/4 ton
kit and manufacturing kits for 1/4 ton and 5 ton trucks in response to ENSURE
No. 7.
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TASK NUMBER: 04-F-66

TITLE: Counterambush Barrage Weapons System

AUTHORIZED FUNDING:  $1,229,568

TASK DURATION: 23 November 1965 to 10 May 1971
CONTRACTORS: Miller Research Corporation; FMC Corporation

DESCRIPTION AND RESULTS: The Counter Ambush Barrage Weapon System XM55 (CABWS)
is a modular armament system designed to provide an immediate counterbarrage
on an area basis against enemy personnel ambushing logistic vehicles, thereby
offsetting the initial element of surprise and mass of fire that normally are
experienced in ambushes and allowing personnel time to disembark and launch a
counterattack. Each barrel of a 306-barrel module (Caliber .22 Multiple Barrel
Gun XM215), is loaded with a Caliber .22 Long Rifie Cartridge M24 and the
barrels are oriented at 1° increments of spread, thereby providing a 15° x 20°
pyramidal cone of fire. The cartridges are initiated electricaily and firing
is randomly distributed throughout the module at a rate determined by the
firing circuit. The total number of modules mounted on the periphery of a
vehicle depends on the desired area of coverage, firing time, and density of
fire.

After the feasibility of electrical initiation of percussive rim-fire
cartridges was demonstrated, Engineering Design and Safety Evaluation Tests
were conducted on two prototype systems. A number of improvements were sub-
sequently incorporated into one of the prototype systems and four new systems
were fabricated for use in Engineering and Service Tests. Systems for ET/ST
were delivered to the Materiel Test Directorate of Aberdeen Proving ' ~ound,
the U.S. Army Infantry Board, and the U.S. Army Tropic Test Center au:ing
FY70. MID determined that the CABWS was safe for service testing and engineer-
ing testing was underway when all testing was suspended at the request of
USACDC. The requirement was reevaluated after which it was cancelled curing
1st Qtr FY71. Frankford Arsenal, the designated parent agency, completed the
Technical Drawing Package and the Draft Equipment Publication (Operator, Organi-
zational, DBirect Support, and General Support Maintenance Manual for Counter
Ambush Barrage Weapon System XM55, Draft TM 9-1095-254-14). In 3d Qtr FY71,
four systems were packaged for shipment to RVN in response to a field request;
however, the request was withdrawn.
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TASK NUMBER: 05-F-66

TITLE: Adjustable Ranging Telescope (ART)

AUTHORIZED FUNDING: $22,420

TASK DURATION: 27 December 1965 to 31 August 1967

DESCRIPTION AND RESULTS: The Adjustable Ranging Telescope System consists of
four main components:

a. Telescope, Variable, 3x to 9x, w/stadia lines on reticle.

b. Ballistic cam attached to the variable power actuating ring of the
telescope.

¢. Mount, detachable.
d. Mount base.

In operation, once the weapon has been "zeroed" at a given range, the power
actuating ring is adjusted so the stadia lines span 30 inches on a target of
opportunity. The ballistic cam, which is connected to the power actuating ring,
changes the angle of departure of the scope/weapon such that the "zero" of the
system is adjusted tn the target range. In practice, this means that a weapon,
such as the M14, Caliber 7.62mm Rifle, has a much improved first round hit
capability from 300 meters to 900 meters.

An evaluation by ACTIV resulted in an ENSURE Request for 65 Adjustable
Ranging Telescopes. The telescopes, the required mounting brackets and carrying
cases were shipped in October 1968. Liaison was initiated with the designated
Parent Agency, USAWECOM, so that normal supply methods could be used for future
procurements.
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TASK NUMBER: 06-F-66

TITLE: 40MM Multishot Cartridge

AUTHORIZED FUNDING: $17,391

TASK DURATION: 27 December 1965 to 3 January 1967

DESCRIPTION AND RESULTS: This cartridge was designed for use in the 40MM M79
Grenade Launcher to provide the grenadier with an effective multi-projectile
capability for unaimed snapshooting (pointing) at close ranges. The 40MM Multi-
shot Cartridge is similar to the standard 40MM Grenade in overall size, shape,
and weight except that the nose is blunt rather than having the conventional
ogive. It is easily distinguished from the standaird grenade and yet can be
carried in the standard 40mm ammunition bandoleer. The body of the round
contains 18 subcaliber chambers with smooth-bore barrels.

A feasibility study was completed. Fifty reloadable aluminum
cartridges were procured and feasibility tests were conducted. The test
performance was excellent and the test results were forwarded to the USAMC
Project Manager for Selected Ammunition. USALWL was phased out of this program
and Frankford Arsenal conducted advanced deveiopment.
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TASK NUMBER: 07-F-66

TITLE: Magazine, Disposable Plastic 5.56MM and Bandoleer
AUTHORIZED FUNDING: $117,541

TASK DURATION: 11 March 1966 to 24 November 1969
CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The Plastic Magazine has the same general shape, size,
and capacity as the standard aluminum magazine used with the M16 Rifle. It is
intended as a truly disposable magazine or a low-cost replacement for the
standard magazine. The substitution of plastic for metal provides the following
advantages: (1) Reduces rattling while being carried on patrols, (2) less likely
to corrode in jungle atmosphere, (3) denies the enemy useable material, and (4)
reduces production cost. The magazine can be reloaded with standard stripper
clips, and the base can be easily removed for cleaning.

Results of the Engineering Design Tests indicated that the increased
demands on the magazine material and design, through increased scope of the
task, nearly exceeded the practical and physical limits of that material. The
test results showed that this magazine did not perform as well as the standard
metal magazine under all environmental test conditions. The U.S. Army Weapons
Command, the designated parent agency for this task, received preliminary
technical data and conducted future work.
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TASK NUMBER: 08-F-66
TITLE: Mag Teflon Counterambush Weapon (MTCAW)
AUTHORIZED FUNDING: $209,737

TASK DURATION: 14 March 1966 to 24 July 1968

DESCRIPTION AND RESULTS: The purpose of this task was to determine a suitable
method of employing Magnesium Teflon (Mag Teflon) in conjunction with a vehicle
mounted counter ambush kinetic energy weapon in order to enhance its output and
effectiveness.

Mag Teflon pellets, ignited inside the gun barrel, were fired from a
gun tube. The initial combination, although primitive in terms of a developed
round, demonstrated the feasibility of propelling burning fragments capable of
producing a burn over a predetermined range and with a predictable area coverage.

Several minor design problems became apparent during the Engineering
Design Tests (EDT) conducted 4th Qtr FY68. Review of the total Counter Ambush
Weapon Program resulted in the decision to cease any further development of this
particular system.
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TASK NUMBER: 09-F-66

TITLE: 60MM Hand Directed Mortar

AUTHORIZED FUNDING: $2,891

TASK CURATION: 22 June 1966 to 25 August 1966

DESCRIPTION AND RESULTS: The 60MM Hand-Directed Mortar (HDM-60) is a light,
experimental weapon designed and developed by Watervliet Arsenal in conjunction
with the USALWL. The outstanding characteristics of the mortar are its
simplicity of design (there are no sighting provisions on the weapon), its

light weight (6.8 pounds, excluding ammunition), and its trigger-actuated firing
mechanism. It is intended for use by one man, but greater rapidity and accuracy
of fire are obtainable when the gunner is assisted by a loader. The trigger-
actuated firing mechanism enables the gunner to fire the mortar at 0 degrees
elevation, a capability not present in conventional mortars in which the
ammunition is fired by the weight of the round falling onto a fixed firing pin.

The HDM-60 was initially developed and safety tested and terminated
for lack of any requirement in 1965. A task was established for the preparation
of operation and maintenance manuals and to ship these with five (5) mortars and
spare parts to Vietnam for operational evaluation. Shipment was made in August
1966. Results of these tests were reported to Army Concept Team in Vietnam
(ACTIV) by letter MACSOG, dated 11 Nov 66, Subject: Field Evaluation of
60MM Lightweight Mortar.
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TASK NUMBER: 03-F-67

TITLE: Grapnel With Line (Propelled)

AUTHORIZED FUNDING: $420,5%3

TASK DURATION: 29 August 1966 to 24 February 1970

CONTRACTOR: Miller Research Corporation

DESCRIPTION AND RESULTS: The purpose of this task was to develop a grapnel
system which would meet the specified requirements in the SDR. The developed
system expedites the movement of personnel across fast-moving streams and other
obstacles such as ravines, canyons, cliffs, and mouricainous areas during patrols,
raids, and rescue operations. To facilitate carrying, the 25 1b system is
divided between two bandoleers - the line bandoleer and the grapnel bandoleer.
The 1ine bandoleer contains 400 feet of 5/16" diameter nylon line while the
grapiel bandoleer contains the grapnel components, six munitions, safety links,
safety lines, goggles and two commercial line-climbing devices. The 4.5 1b
grapnel is propelled from a standard M79 Grenade Launcher by a 40mm rocket
munition. When fired, the rocket propels the grapnel, which in turn pulls the
Tine a horizontal distance of 175 ft or a vertical height of 150 feet. The
system has been designated as the XM1 Launcher Propelled Grapnel with the

XM688 40mm Cartridge.

The system underwent Enginecering and Service Tests (ET/ST) at
Aberdeen Proving Ground, Maryland, and Fort Bragg, S.C. Twelve systems were
sent to Vietnam for field evaluation in Apr 70. Funds were provided for
preparation of the technical data package to the designated parent agency,
Picatinny Arsenal.
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TASK NUMBER: 04-F-67

TITLE: 40MM Position Marker {PM-3)

AUTHORIZED FUNDING: $81,044

TASK DURATION: 7 October 1966 to 27 November 1967

DESCRIPTION AND RESULTS: The 40MM Position Marker (PM-3) is a smoke signal for
indicating to overflying airciaft observers the location of troops in areas
having a dense jungle canopy. The Marker consists of a case, primcr, propellant,
projectile body, smoke canister, ogive and a one foot nylon ribbon tether. The
smoke canister is tied to one end and the ogive is tied to the other end of the
tether. The marker can be launched from either the M79 or the XM148 Grenade
Launcher; has a maximum length of 5-1/4 inches and the projectile attains a
height of approximately 375 feet. Upon separation of the smoke canister from
the projectile body, at the start of descent, the tether deploys and entangles
and hangs-up in moderately thick foliage at the top of the canopy. The
Tethered-0give-Canister configuration minimizes drift from the point of penetra-
tion of the canopy and the firing position.

The smoke duration is nominally 1-1/2 minutes. The smoke color and
quantity are identifiable from a slant line distance of one mile by aircraft at
1000-3000'. The markers are available with white, red, green or yellow smoke
canister. Only the white simoke round has both a day smoke and night flare
capability.

Feasibility and prototype development and testing was completed in
Jan 67. Engineering Design and Safety Release tests of the 40MM Position
Marker (PM-3) were completed in May 67. An evaluation quantity of 510 markers
was shipped to Vietnam in Oct 67 for field evaluation.
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TASK NUMBER: 05-F-67

TITLE: Vehicle Smoke Screen System

AUTHORIZED FUNDING: $24,364

TASK DURATION: 3 November 1966 to 13 September 1967

DESCRIPTION AND RESULTS: This system consists of two mechanically operated
smoke grenade dispensers for mounting on the Armored Personnel Carrier (M113).
The basic dispenser consists of nine tubes, each tube containing a single
AN-M8 smoke grenade. Each dispenser is capable of 180° traverse to provide
full coverage for each side of the APC. The grenades are projected to a

range of 80-100 feet by a blank cartridge ejection charge.

The system will provide obscuration capability for the APC and may
be considered for use with the Command Junk and similar river craft. Tests
of a prototype dispenser were compieted.
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TASK NUMBER: 06-F-67

TITLE: Armor by the Yard

AUTHORIZED FUNDING: $8,396

TASK DURATION: 8 December 1966 to 31 August 1967

DESCRIPTION AND RESULTS: Armor-By-The-Yard consists of nylon fabric panels
containing armor plates. Each panel is approximately 2 feet wide by 3 feet high,
consisting of six nylon fabric pockets. Each pocket contains one 12" x 12" x 1/4"
thick XAR-30 steel plate. A rope and grommet seam across the top of the panel
provides for attachment of the panel to any supporting structure. This design

is intended to provide relatively lightweight, rapidly attached, protective

armor for vehicles, boats, and temporary or fixed emplacements.

Twenty armor panels were evaluated in Vietnam as cab area protection
for 2-1/2 ton vehicles. As a result of this evaluation, an ENSURE Request for
Armor-By-The-Yard panels was submitted to USATAC, the designated pavrent agency.
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TASK NUMBER: 07-F-67
TITLE: Grenade Fuze for Aircraft Deployment
AUTHORIZED FUNDING: $2,668

TASK DURATION: 6 January 1967 to 27 July 1967

DESCRIPTION AND RESULTS: This task was to determine the feasibility of developing
a new fuze for grenade: deployed from aircraft. The desired fuze was to have
delayed arming and impact functioning. The delay arming feature would insure
safer handling when loading on aircraft or when unloading in the case where the
system is not used during a mission. Delayed arming would also provide safe
clearance from the aircraft when the grenades were dispensed in operational use.
Feasibility would be evaluated with both M26 (fragmentation) and M34 (WP) grenades.

An investigation to find an existing fuze which could be modified for
this application was not successful. Several concepts for a new fuze were
evaluated and considered unsatisfactory from a safety standpoint. Since the
development of a complete new fuze would involve time and effort beyond the
normal program limits established by this Laboratory, this task was terminated.
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TASK NUMBER: 08-F-67

TITLE: Rifle Night Sight

AUTHORIZED FUNDING: $16,208

TASK DURATION: 31 January 1967 3 May 1968

CONTRACTOR: Kollsman Instrument Corporation

DESCRIPTION AND RESULTS: The Rifle Night Sight is one-half of a 6 x 42
binocular which has been modified for rifle mounting. An illuminated, internally
adjustable reticle is incorporated to give a less expensive, more readily
available nightsighting device.

Testing was completed on the two feasibility models in 3rd Qtr FY67.
The two models, one each for the M14 ana M16 Rifles, were made available at
USALWL for reference.
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TASK NUMBER: 09-F-67

TITLE: Vehicle Gas Tank Armor

AUTHORIZED FUNDING: $8,818

TASK DURATION: 6 March 1967 to 9 August 1967

DESCRIPTION AND RESULTS: Upon receipt of armor kits in Vietnam, it was found
that gas tank protection was also desired. LWL has designed easily mountable
retrofit armor kits to cover the gas tanks of 1/4 ton M151 jeeps, 2-1/2 ton
M211 and 5 ton M54 trucks. Because of the inaccessibility of the gas tanks,
it was not possible to armor the gas tank of the 3/4 ton M37 truck. The 1/4
ton gas tank armor presupposes attaching to the LVAK-2 (LWL Vehicle Armor Kit)
used on MI51 jeeps. The gas tank armor for 1/4, 2-1/2, and 5 ton trucks was
designed and fabricated for shipment to previous armor kit recipients no later
than Jul 67.
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TASK NUMBER: 10-F-67
TITLE: Quad 50MG Mount Armor
AUTHORIZED FUNDING: $1,544

TASK DURATION: 15 March 1967 to 10 August 1967

DESCRIPTION AND RESULTS: An attempt was made to design an armor kit to protect
the gunner and loaders of a quad .50 M45 MG mount against small arms attack
from close range. It was determined that the only improvement that could be
provided over the previously designed M45F bat wings was in the increased level
of protection obtainable by fabricating these shields of XAR-30 high hard steel.
Upon receipt of requirements from Vietnam, LWL planned to fabricate the number
of kits desired.
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TASK NUMBER: 11-F-67
TITLE: Position Marker {PM 4)
AUTHORIZED FUNDING: $49,335

TASK DURATION: 2 June 1967 to 12 March 1969

DESCRIPTION AND RESULTS: The Purpose of this program was to prove feasibility,
to design, and to develop and test a position marker for day and/or night use
that is capable of being hand-launched.

The PM-4 is intended to provide a smoke signal (for daylight use)
and/or a flare signal (for night use) for indicating to airborne observers the
location of troops operating under dense jungle canopy. Essentially, the PM-4
is a modification of the Hand-Held Position Marker PM-1. The modification
consists of replacing the PM-1 smoke canister with a combination smoke/flare
canister. In addition, the PM-] hang-up device is replaced with a cross
parachute consisting of 12-inch shroud lines (tied to the canister) and 10-inch
"flylines" tied between the chute panels to enhance hang-up capability. Upon
being hand-launched, vertically upward, the marker penetrates the jungle canopy
and subsequently hangs-up thereon to emit a smoke/flare signal for approximately
100 seconds.
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TASK NUMBER: 12-F-67

TITLE: Electrically Initiated Battlefield I1lumination System
AUTHORIZED FUNDING: $21,580

TASK DURATION: 9 June 1967 to 4 April 1968

DESCRIPTION AND RESULTS: The XM 183 Battlefield I1lumination System provides
two 3-minute periods of illumination when initiated by either of two independent
M60 starters. In the electrically initiated system a 6.5 gram charge of Clean
Burning Ignition (CBI) powder at the base of each of the twelve individual
40-second illuminating projectiles is electrically initiated with an electric
match by a hand-held generator or a DC power source.

When energy is fed into the electric match, a bridgewire ignites an
ignition compound which projects hot particles into the CBI charge. When the
electric match ignites the CBI charge, several events happen simultaneously.

As the CBI charge propels the projectile from a fiberglass launch tube, it ignites
a delay charge in the flight delay assembly. The burn time of the delay charge
is approximately ten seconds.

The flight delay charge ignites a first fire mix on the aft end of the
candle. As the first fire mix lights the candle, the pressure from the burning
candle ejects the parachute, which deploys and allows the candle to slowly
descend at an approximate rate of six feet per second. Each candle provides
an average of 40 seconds illumination at an average of 168,000 cardle power.
This system will allow an individual to initiate individual projectiles at
his discretion at any time interval.

Remote electrical initiation of individual flares by a hand-held
generator has been successfully demonstrated. In addition, a new parachute was
certified by the success of 109 consecutive parachute deployments. The task
results led to Task 04-F-68.
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TASK NUMBER: 13-F-67

TITLE: Evaluation of Rocket Guns

AUTHORIZED FUNDING: $5,116

TASK DURATION: 30 June 1967 to 20 December 1967

DESCRIPTION AND RESULTS: This evaluation was conducted to determine the
suitability of small rocket guns for use in special application roles, e.qg.,
very short range, limited target exposure times and situations where low light
and/or noise levels are required. Comparison firings were conducted with the
13MM Gyrojet Handgun; the .45 Caliber MI911Al Pistol; .22 Caliber Colt Pistol,
and the .22 Caliber High Standard Pistol (silenced). The comparison areas of
interest were ammunition dispersion, system dispersion, individual round
lethality, salvo incapacitation probability, sound and light levels and mal-
functions.

This evaluation showed that this weapon is not suitable for use in
the U. S. Army Limited War Laboratory's special application areas of interest.
Its noise level was higher than the silenced .22 caliber weapon, and its light
level was excessive. The reliability of the rocket gun was much less than the
conventional weapons tested.
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TASK NUMBER: 01-F-68

TITLE: 40MM Targe. Marker (Floating)

AUTHOR1ZED FUNDING: $235,315

TASK DURATION: 26 July 1967 to 28 May 1971
CONTRACTORS: Northrop Carolina Inc.; Technidyne Inc.

DESCRIPTION AND RESULTS: The 40mm Target Marker (Floating) TMF-1 is a smoke
signal to mark friendly posit ns, or enemy positions for the application of
air fire, in swampy or water-covered areas. The TMF-1 consists of the 40mn,
XM195 Cartridge Case, pyrotechnic delay element (fuze), projectilie body, smoke
canister, ogive, and a combination descent retardation-flotation device. The
marker is capable of being shoulder-fired from the M79 or M203 Grenade Launcher.
It is 5-1/4" long and has a desired minimum range of 300 meters. The pyro-
technic fuze provides separation of the smoke canister from the projectile body
followed by ignition and deployment of the retardation-flotation device. This
device provides flotation after impact onto water, mud, or swamp-covered areas.
The design goal for smoke signal duration is 90 seconds. Smoke color (red,
yellow, and violet) and quantity are identifiable from an aerial slant line
distance ¢f one mile on a clear day.

Engineering Design Tests (EDT) for safety evaluation were compieted
and appropriate quantities fabricated for evaluation in SEA. The designated
parent agency was USAMC Project Manayer for Selected Ammunition.
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TASK NUMBER: 02-F-68

TITLE: Tunnel Weapon

AUTHORIZED FUNDING: $132,422

TASK DURATION: 9 August 1967 to 27 June 1969
CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: This task was to determine the feasibility of providing
a multi-projectile, low noise hand weapon for tunnel use. The weapon was to
provide improved over-all effectiveness, compared with the conventional handgun,
when used in quick-response situations typical of tunnel operations. The tunnel
weapon was to fire multi-projectile rounds at reduced sound level and be effective
to a range of 50 feet.

A prototype weapon model and experimental multi-projectile rounds were
fabricated and feasibility testing conducted. CONUS Safety Evaluation and
Performance Testing were completed, and ten weapons and one thousand rounds of
ammunition were shipped to RVN 4th Qtr FY69 for field evaluation. The U. S.
Army Weapons Command was the designated parent agency for this item.
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TASK NUMBER: 03-F-68

TITLE: Silent Sniper System

AUTHORIZED FUNDING: $163,016

TASK DURATION: 18 August 1967 to 28 April 1971

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The Silent Sniper System was fabricated from the
Winchester Model 70 bclt action in .458 caliber, with barrel modified for
noise reduction. The ammunition was made from a shortened .453 Magnum Case
and uses the standard .458 caliber 500-grain steel jacketed projectile. Muz-
zle velocity is subsonic and the 500-grain projectile will provide lethal
energy at longer ranges. The sight system is the Adjustable Ranging Tele-
scope with the ballistic cam tailored to the ballistics of the 500-grain
projectile. An adaptor mount base permits mounting the Starlight Scope for
night use. The weapon, with scope mounted, weighs 14-1/2 pounds and is 45
inches long. The firing signature should be essentially inaudible beyond
100 meters. The loading capacity is three rounds in the magazine and one in
the chamber,

Five systems with ammunition and instruction manuals were shipped to
RVN in 3d Qtr FY71 for field evaluation.
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TASK NUMBER: 04-F-68

TITLE: Remote Contr.'led Rocket Flare

AUTHORIZED FUNDING: $75,423

TASK DURATION: 19 March 1968 to 5 December 1968

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: The criginal project started primarily as a self-
contained pe.-imeter illumination rocket for base camps, strategic hamlets, and
company-size units., It was also conceived that the rocket was readily adaptable
as a standoff illumination rocket for use with rotary wing aircraft. Propulsion
was provided by a solid propellant rocket metor, horizontal range was 600 meters,
deployment elevation was 800 feet, candlepower was 300,000 candles for a minimum
of one minute. During Phase I or development, the requiremenis were changed to

a design to be used primarily as air-launched standoff illumination for rotary
wing aircraft and secondary usage was for ground-launched perimeter illumination.

In Novenber 1968, a letter was received from HQS, USARV requesting that
@ 2.75" Il1lumination Warhead be developed for the 2.75" FFAR instead of the
Remote Controlled Rocket Flare. As a result of this lette,, a stop order was
placed on the project and a new project was initiated to meet the request of
USARV (Task 07-F-69). Task 04-F-68 was later reactivated under 06-F-70 at
request of the U, S. Air Force.
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TASK NUMBER: 05-F-68
TITLE: Helicopter "Flak Cover" - Feasibility Investigation
AUTHORIZED FUNDING: $21,211

TASK DURATION: 11 April 1968 to 13 December 1968

DESCRIPTION AND RESULTS: A series of lightweight, water, ri’ 1d fungus
resistant flak blankets was developed and tested as an initerim m .sure to
protect parked helicopters from low velocity shell fragments. Each multilayer
ballistic nylon blanket weighs 25 pounds and measures 37" x 53" over-all. It
provides protection over a 30" x 48" area against over 80% of the fragments
which might be produced by a mortar or rocket exploding nearby. The overlapping
edges are provided with grommets on two sides and matching fasteners on opposite
edges. Ninety flak blankets were shipped to RVN in December 1968 for field
evaluation.
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TASK NUMBER: 06-F-68

TITLE: Adjustable Ranging Telescope Procurement

AUTHORIZED FUNDING: $40,737

TASK DURATION: 1 May 1968 to 24 Octcber 1968

DESCRIPTION AND RESULTS: This task is described in Task 05-F-66.
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TASK NUMBER: 07-F-68

TITLE: Back-Pack Ammunition Feed System for the M60 Machine Gun

AUTHORIZED FUNDING: $38,747

TASK DURATION: 6 May 1968 to 27 June 1963

DESCRIPTION AND RESULTS: The Back-Pack Ammunition Feed System provides the
individual machine gunner with 400 rounds of 7.62MM ammunition. The major
components of the system are a standard back-pack, a reel-type ammunition
container, and flexible ammunition chuting. The total weight of the system
including ammunition is 36 pounds. The system can be fired from all standard
firing positions with no restriction to the field of fire. Seventeen systems,
spare parts and Operator's Manuals were shipped to RVN for evaluation during the
4th Qtr FY69.
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TASK NUMBER: 01-F-69

TITLE: Trip Flare Initiator, Electric
AUTHORIZED FUNDING: $5,270

TASK DURATION: 8 August 1968 to 12 November 1968

DESCRIPTION AND RESULTS: This concept involved a small clip-on device which,
when attached to the M49 Trip Flare, could be used to function the flare
electrically. The device would not interfere with the trip function feature.
By having the option to remotely trip the flare electrically, it could be used:
(1) For nominal surface illumination before aerial flares are deployed, (2) as
perimeter identification for aerial support fire, (3) to illuminate a perimeter
if it were felt that infiltrators had bypassed the trip wire system, and (4)
for kill zone illumination in an ambush.

Initial design work was completed and several prototype devices were
fabricated and successfully tested. This program was cancelled because of the
lack of a firm field requirement for the item.
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TASK NUMBER: 04-F-69

TITLE: Evaluation of Mini Grenade

AUTHORIZED FUNDING: $20,224

TASK DURATION: 6 September 1968 to 28 April 1969

DESCRIPTION AND RESULTS: The 136 gram Mini Hand Grenade V40, produced by the
NWM firm of Holland, is a spherical fragmentation grenade 1-1/2 inches in
diameter and 2-1/4 inches long. The contour-hugging safety lever is held by a
double-acting safety pin which requires 7 to 10 in. 1bs. twist plus 2 to 6
pounds puli for extraction. The V40 Mini Grenade has a removable sealed
detonator which provides 4 + 1/2 second delay before initiation of the 34 gram
Comp B explosive filler. The 78 gram (2.8 o0z) spherical steel body is inter-
nally grooved into 326 squares and, like the 40MM M406 HE projectile, produces
about 320 lethal fragments over an area 10% to 20% less than that of the M406.
Maximum fragment range is 20 to 25 meters. Throwing accuracy for the 4.8 oz
V40 is equal to the 16 oz M30 Practice (or M26 HE) Grenade, but the V40's throw-
ing range is 60 to 75 meters, which is 15 meters greater than that of the M30.

No premature functions or other unsafe conditions were found during
the testing of 101 Mini Grenades in hot and coid storage, 14 day Tem-Hum Jan
cycle, 40 foot drop and vibration tests. In addition to the 101 grenades tested
after speciai conditioning, 23 other grenades were tested with no conditioning.
One grenade from each group failed to function. A Safety Statement was issued
for this item. Information on test results was forwarded to OCRD with recommen-
dations for continuation by AMC.
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TASK NUMBER: 05-F-69

TITLE: Suppressive Fire Weapon System for Helicopters
AUTHORIZED FUNDING: $202,557

TASK DURATION: 18 November 1968 to 10 May 1971
CONTRACTOR: MRC Corporation

DESCRIPTION AND RESULTS: This system will provide troop-carrying helicopters
with an immediate, close-in, forward area suppressive fire capability during
landing and take-off in combat operations. It is a lightweight modular

weapon mounted on the front of UH-1D/H helicopters, with start-stop firing
controlled by either the pilot or copilot. The system consists of four modules
Caliber .22 Multiple Barrel Gun XM215, (also used in the Counter Ambush Barrage
Weanon System XM55), a module mount, firing and control consoles, and associated
cables and wiring harness. Each module contains 306 tarrels which are ori-
erted to provide a pyramidal cone of fire. With the four modules, a barrage

of sequential fire is obtained over a 15° vertical and 40° horizontal zone to
the front of the helicopter. Selection between three firing rates provides

10 seconds of fire at 7200 shots per minute, 20 seconds at 3600 spm, or 40
seconds at 1800 spm. The anticipated request for RVN evaluation did not
materialize, thus the four systems remained available for evaluation in CONUS
or OCONUS.
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TASK NUMBER: 06-F-69

TITLE: Mine Clearance Feasibility Study
AUTHORIZED FUNDING: $5,737

TASK DURATION: 25 November 1968 to 27 June 1969

DESCRIPTION AND RESULTS: The results of this study showed that it was not
feasible to prope! enough detonating cord to clear mined paths of booby traps and
AP mines due to the limits of what a soldier can carry. For clearing trip wires
only, a 9.3 ounce Trip Wire Snagging Device (TWSD) was developed. The 40MM TWSD,
when propelled at a lauch angle of 10 degrees to 20 degrees over the path to be
cleared, whether in open terrain or in a wooded area, will attain a range of
about 70 meters unless it strikes an obstruction. If drawn back at a moderate
rate, the cup saw ogive of the TWSD should snag and trip or cut at least 80% of
trip wires strung from ground level to one or more meters above the ground in
relatively open terrain. In wooded or heavily grassed areas, the probability of
snagging all tr’. wires along the path is about 50% based upon limited tests at
Aberdeen Proving Ground, Maryland.

Investigations of several projectiles, snagging devices and types of
line for maximum TWSD projection range have been completed. At least 30 of the
proposed type of TWSD's were tested in open and wooded terrain, and 24 prototype
devices were fabricated for OCONUS evaluation. Drawings to permit fabrication
of this field expedient device in rear echelon shops were prepared. Twenty-four
TWSD's were shipped to RVN for evaluation in May 1969. The designated parent
agency for this item was the Project Manager for Selected Ammunition.
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TASK NUMBER: 07-F-69

TITLE: Illumination Warhead, 2.75" Rocket
AUTHORIZED FUNDING: $430,344

TASK DURATION: 5 December 1968 to 30 August 1973

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: The 2.75 Inch Illumination Warhead requested by
USARV Aviation and HQ, MASSTER, utilizes the standard 2.75 Inch FFAR as the
source of propulsion. Any Army aircraft capable of firing rockets from the
M157B, M159C or M200 launchers can carry and fire this warhead. The warheaa
is 28.6 inches long and weighs 10.8 pounds. When coupled with the rocket
motor, the overall length is 67.9 inches and the total weight is 21.7 pounds.
The illuminant composition produces an excess of cne million candles over a
circular area approximately 1000 meters in diameter with a minimum ground light
level of 0.2 footcandles. The circular light pattern provides a very stable
white licht which produces excellent resolution of ground objects. A flare
composition is insensitive to smali arms ballistic impacts 70 percent of the
time. Should ignition occur from a ballistic impact, there is no explosion
or detonation.

The warhead has a standoff range of approximately 2900 meters. The
burn time is 110-120 seconds and the average descent velocity is 13.5 feet per
second.

A field evaluation conducted in RVN with the night air TOW helicopter
and the night area surveillance and interdiction operations (Nighthawk) was
successful. In addition, the warhead was evaluated by MASSTER and found
acceptable except that a longer range was desired for their mode of deployment.
Thirty-six warheads were modified for the MASSTER requirement and delivered
during June '973.
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TASK NUMBER: 09-F-69
TITLE: Sling Adaptors for the M-16 Rifle
AUTHORIZED FUNDING: $8,616

TASK DURATION: 29 January 1969 to 6 August 1969

DESCRIPTION AND RESULTS: The Sling Adaptor Kit provides mounting hardware for
fastening the rifle sling on the top of the weapon. This mounting arrangement
makes it possible for the user to carrv the M16 Rifle slung over the shoulder,
muzzle pointed to the front, in the ready-fire position. The adaptor components
weigh approximately one ounce and can be easily installed on any standard M16
Rifle or M16/M203 Grenade Launcher combination. Five hundrea kits with installa-
tion instructions were shipped to RVN during 4th Quarter FY69. Project Manager,

Rifles, USAMC, the designated parent agency procured an additional quantity for
RVN issue.
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TASK NUMBER: 10-F-69

TITLE: Bright Light Mob Dispersal (RC)

AUTHORIZED FUNDING: $23,883

TASK DURATION: 27 February 1969 to 10 February 1970

CONTRACTOR: Thiokol Chemical fCorporation

DESCRIPTION AND RESULTS: The light source is a reflector-equipped hand-held
device utilizing a high-intensity pyrotechnic illumination candle. The hand-
held device utilizes a standard plastic right-angle-head flashlight. The head
containing the bulb and reflector is removed and an adaptor which contains the
candle and disposable reflector is attached. The flashlight is used to initiate
the candle. The output of the candle is a minimum of 300,000 candles and burns
a minimum of one minute. The light was to be designed to temporarily blind the
mob participants by the high-intensity light causing confusion and therefore
destroying the unity of the mob.

Tests were conducted which indicated that the item did not produce
the desired affect on the viewers. The light was suitable for area illumination
but did not disturb the viewers or cause temporary blindness. As a result of
these tests, this project was terminated.
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TASK NUMBER: 01-F-70

TITLE: Reticle Illumination Adapter Kit (RIAK)
AUTHORIZED FUNDING: $2,415

TASK DURATION: 31 July 1969 to 9 January 1970

DES*RIPTION AND RESULTS: The RIAK was a controlled-intensity, battery-powered
inc.ndescent illumination system for illuminating the reticle of the Adjustable
Rancing Telescope. The system was in kit form to adapt to the ART without modi-
fyirg the telescope. The control switch, a ribbon switch fastened to the pistol
grif of the rifle stock, was cperated by finger pressure from the trigger hand.

A prototype system was fabricated and tested under dusk-to-dark condi-
tions. This test indicated that there was little to be gained by illuminating
tne reticle, as the 1imiting criterion is the ability to identify a target
through the optical system. Therefore, the project was cancelled.
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TASK NUMBER: 02-F-70
TITLE: Directional Light, Pyrotechnic
AUTHORIZED FUNDING: $10,480

TASK DURATION: 31 July 1969 to 13 October 1971
Reopened: 19 December 1972 to 27 February 1974

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The Ambush Light (Pyrotechnis) is intended to

provide combat troops with the capability of lighting ambush ki1l zones. The
Tight source is a high-intensity pyrotechnic illumination candle contained in

a collapsible, disposable and camouflaged, 1ight-directing shield. The shield
is conical in shape and is approximately nine inches long and 11 inches across
the face when open. The light is initiated by the M57 Electrical firing Device
from distances up to 100 feet and provides 50,000 candlepower of illumina*ion
for a period of one minute. Two hundred units were fabricated and shipped to
RVN for evaluation.
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TASK NUMBER:  03-F-70

TITLE: Trip Wire Snagging Device (Improved)
AUTHORIZED FUNDING: $16,595

TASK DURATION: 24 Novembe~ 1969 to 18 September 1970

DESCRIPTION AND RESULTS: The feasibility of projecting and retrieving a Trip
Wire Snagging Device (TWSD) was demonstrated with an M79 (40mm} projected
device. This improved TWSD task investigated methods of improving the snagging
capabilities, reducing skip over trip wires, and preventing line breakage when
excessive snag loads occur. Different projection methods, including the use of
the M16 Rifle, were corsidered. The snagging device was capable of penetrating
light foliage during retrieval, and the attached line had sufficient strength
to retrieve the snagging device through light brush. The Improved TWSD was
capable of being launched from standard weapons (M203 Grenade Launcher and/or
the M16 Rifle).
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TASK NUMBER: 04-F-70

TITLE: Quiet, Special-Purpose Revolver

AUTHORIZED FUNDING: $127,727 Ny
TASK DURATION: 19 January 1970 to 17 October 1972

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The Quiet, Special-Purpose Revolver (formerly the
Tunnel Weapon) is a modified .44 Magnum six-shot, double-action revolver. The
chambers in the cylinder have been enlarged to accept the special multi-
projectile cartridges which are fired at a reduced sound level. It is designed
to fill the need for a low-noise handgun for use in quick-response, close-in
situations usually encountered in tunnel operations. The multipellet cartiidge
gives effective fire capability in those situations where there is no time for
point or aim firing. It also improves the capability of the user who is not a 1
proficient pistol shot. This weapon was evaluated in Vietnam and some problems '
in the over-all system performance were reported.
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TASK NUMBER: 05-F-70

TITL®: Hand-Held Grenade Launcher

AUTHORIZED FUNDING: $5,489

TASK DURATION: 23 January 1970 to 10 September 1970

DESCRIPTION AND RESULTS: The M79 40mm Grenade Launcher was subjected to a
field modification in Vietnam. The barrel of the weapon was shortened and the
shoulder stock was cut down to the pistol grip. However, when this modified
weapon was fired, the weapon safety cut the shooter's hand. The LWL program
was to design a pistol-type grip to replace the cut-off shoulder stock. The
developec grip has a flare on the upper part to prevent it from siiding through
the hand. The grip is made of aluminum to partially replace the weight lost
tron removal of tihe shoulder stock.

A quantity of the hand grips was fabricated and shipped 17 Jul 70,
with installation manuals, to the 5th Special Forces Group in RYN for field
use. A letter report from the field showed the HAGL was well received and
recommended incorporation into the Army inventory.
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TASK MUMBER: 06-F-70

TITLE: RIPER (Army)

AUTHORIZED FUNDING- $23,222

TASK DURATION: 22 May 1970 to 12 July 1971
CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: An interim night capability was required for the TOW
and DRAGON missiles until the night vision devices were developed. A ballistic
analysis was conducted to determine the feasibility of increasing the range of
RIPER to meet tne range requirements of TOW and DRAGON. The study revealed
that the present design could be modified to meet the extended range require-
ments. Sixteen Air Force RIPER projectiles were successfully demonstrated at
Fort Benning, Georgia, to show the capability of RIPER to illuminate targets
and successfully track the targets with the TOW daylight sights.
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TASK NUMBER: 07-F-70
TITLE: 105MM Subcaliber Training Device
AUTHORIZED FUNDING: $100,210

TASK DURATION: 22 May 1970 to 1 February 1973

DESCRIPTION AND RESULTS: The 105mm Subcaliber Training Device simulates the
105mm shell and is used to train tank gunnery crews in gunnery and crew coor-
dination procedures. The use of the .50 caliber spotter tracer round in the
105mm subcaliber training device allows training to be conducted at training
areas which have range limitations that do not permit main gun firing. In
addition, each .50 caliber spotter tracer round costs less than $1.00, a sub-
stantial cost reduction over the 105mm round.

Accuracy and dispersion tests consisting of firing 90 rounds at 500
and 1500 yards from the M60 Tank gun were accomplished. Five 105mm Subcaliber
Training Devices were manufactured and shipped with 1000 subcaliber round
assemblies to USAREUR for field evaluation.




RV I T T e

B-136

F R

~ 7

TASK NUMBER: 08-F-70 f ‘
TITLE: Hand-Held Position Marker (PM-4) - RVN Evaluation Quantity
AUTHORIZED FUNDING: $13,079

TASK DURATION: 26 May 1970 to 10 December 1970

DESCRiPTION AND RESULTS: The Hand-Held Position Marker (PM-4) is a combination
smoke/flare signal for indicating to overflying aircraft observers, in daylight
or at night, the location of troops in areas having a dense jungle canopy. The
PM-4 is a modification of the Signal, Ground, White Star, M127A1. This modifica-
tion consists of replacing the signal canister with a combination smoke/flare
canister to provide night as well as daytime capability. In addition, the
stabilizing fins are modified, the payload expulsion delay element is shor-
tened, and the parachute is replaced with a cross-parachute consisting of 12-
inch shroud lines (tied to the canister) and 10-inch "flylines" tied between

the chute panels to enhance hang-up capability.

The PM-4, which is hand-launched vertically upward, is 10 inches long
and 1.65 inches in diameter. The rocket-boosted canister will attain a height
of approximately 350 feet. At this altitude, which is attained approximately
2-1/2 seconds after launch, the canister is ignited and simultaneously separated
from the rocket booster. At the start of descent, the hang-up device (chute)
deploys and entangles and hangs-up in moderately thick foliage at the top of
the canopy. The smoke/flare mixture burns for a duration of approximately 90
seconds with a yellow white brilliance emitting a fairly dense white cloud of
smoke. The PM-4 weighs approximately one pound. One hundred fifty markers
were shipped to RVN for evaluation in 2d Qtr FY71.
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TASK NUMBER: 09-F-70
TITLE: One-Half Size Smoke Grenade
AUTHORIZED FUNDING: $44,981

TASK DURATION: 30 June 1970 to 14 October 1971

DESCRIPTION AND RESULTS: This task, in response to the need for a grenade of
less weight and bulk than the M18, originally involved a smoke grenade, the
body of which was a can one-half the size of the M18 can. At the same time,

in a parallel effort, LWL developed the "Midi" smoke grenade which was superior
to the half-size in all respects, thus development of the half-size was termi-
nated.

The LWL "Midi" Smoke Grenade is 1-1/2" diameter x 4" high over-all.
Its total weight is 7 ounces including the standard fuze M201A1. Burn time for
the Midi exceeds 6C seconds and the smoke volume produced is at least equiva-
lent to that of 40mm Target Markers. The available smoke colcrs are red, yellow
and violet and are identified for each grenade by the color of the tape on top
of the grenade body. The Midi is approximately the same size as 40mm ammunition,
thus these smoke grenades can be carried in the 40mm ammunition bandoleer. Three
hundred Midi Smoke Grenades were shipped in May 71 for RVN evaluation.
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TASK NUMBER: 10-F-70

TITLE: Launcher Improvement for Illumination System Flare, Surface: Parachute XM183

AUTHORIZED FUNDING: $70,500
TASK DURATION: 22 September 1970 to 12 June 1972
@®NTRACTGR: IIT Research Institute

DESCRIPTION AND RESULTS: The XM183 Parachute Surface Il1lumination System Flare
is a lightweight, self-contained illumination system to provide close-in
illumination for night operaticns by combat units varying irn size from a listen-
ing post to a company. The system operates on the sequential mortar-type
expulsion of twelve fin-stabilized parachute flare rounds. The launch tubes are
arranged in three rows of four tubes each, presenting three separate vertical and
four horizontal bore centerline impulse positions. Proper transmission to the
ground of the recoil energy from these impulses was not accomplished in the
original system launcher. The resultant fnstability of the launcher caused
erratic round flights. As a result of an In-Process Review (IPR) held in Apr 70,
USALWL was directed to redesign the launcher to correct the deficiencies and
submit it to Check Tests.

The feasibility of replacing the unacceptable aluminum frame,
scissor-leg launcher with a wire-form was shown by an in-house task at USALWL.
Limited testing proved that the engineering concepts utilized in it were effec-
tive in naintaining the necessary launch stability. The wire form 7its around the
flare package and has a stamped and formed aluminum baseplate with adjustments
for three angles of fire depending on ambient temperature conditions. Two angle
stakes through the baseplate and two wire form stakes through the front legs
secu;e the launcher in all types of ground from sandy through hard-packed soil
or clay.

One-hundred seventy five launchers were manufactured by a wire form
company to the new design and successfully tested both by the acceptance test
fixture and actual firings.
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TASK NUMBER: 01-F-71

TITLE: Nonsubmersible Smoke Grenade

AUTHORIZED FUNDING: $159,527

TASK DURATION: 17 July 1970 to 12 June 1972

CONTRACTOR:  Northrop Carolina Inc.

DESCRIPTION AND RESULTS: The standard smoke grenades, AN/M8 and M18, will not
provide suitable smoke when thrown into water or deep snow because the emission
port is below the water level or snow surface. When dropped from an aircraft,
the standard grenades bury themselves in the mud or deep snow. A means for
slowlng the descent rate and a flotation capability is required. This require-
ment was cited by the U. S. Army in Vietnam and in Alaska.

On the Nonsubmersible Smoke Grenade the standard AN/M8 Smoke Grenade
can and fuze are used, making the item usable in a smoke greande dispenser such
as that on the Ccbra helicopter.

The standard can is split into two sections about one-third of the way
down from the top. A bulkhead, with a chimney/ballute assembly attached, is
crimped across the bottom two-thirds of the can. The top one-third of the
standard can with the standard size fuze is then positioned over the deflated
ballute assembly and the can is taped together with a waterproof vinyl tape. A
short piece of nylon tether cord is attached to the top third of the can and held
under the tape on the bottom two-thirds of the can. When actuated, the fuze
initiates a first fire mix on the smoke composition in the bottom two-thirds of
the can with the fuze to be separated from the bottom part of the can.

The burning smoke composition gases inflate the ballute immediately
and the large area thus presented retards the descent of the grenade preventing
it from burying in the mud, in shallow water or impacting with enough force to
bury in soft ground or break up on hard ground. The inflated ballute also
causes the grenade to float well enough on even rough water to give a full,
unfiltered smoke emission. The grenade is made in five colors: white, red, green,
yellow, and violet. Four hundred eighty each Floating Smoke Grenades were
delivered to U. S. Army Alaska for user field evaluation.
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TASK NUMBER: 02-F-71

TITLE: 40MM Floating Flare

AUTHORIZED FUNDING: $210,508

TASK DURATION: 17 July 1970 to 27 February 1974

CONTRACTORS: Chemtronics; Northrop Carolina Inc.

DESCRIPTION AND RESULTS: The 40mm Fioating Flare is a fixed round which is
deliverable from the M79 and M203 grenade launchers and used for nighttime
target or position marking in inundated areas or snow. The external configura-
tion is similar to the 40mm Target Marker (Floating), TMF-1, a smcke signal,
and the M583 White Star Parachute Cartridges. A deflated doughnut-shaped
ballute is incorporated in the canister. After firing, the cartridge gases
inflate the bailute which serves to retard the fall of the round and to provide
an upright floating surface. The flare burns from a chimney which extends
through the center of the ballute. The signals are identifiable from a range
of 3,000 meters at an altitude of 1,000 feet on a clear night.

A small quantity of flares was demonstrated to USARAL. They recommended
that this round be included in the Army inventory for use in snow. Twelve hun-
dred flares were delivered to USALWL for future testing and evaluation.

Three hundred flares were suoplied to USARAL for field evaluation. Nine
hundred flares were furnished for tests as required to collect information for
type classification.
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TASK NUMBER: 03-F-71

TITLE: Pursuit Deterring Munition
AUTHORIZED FUNDING: $99,656

TASK DURATION: 4 August 1970 to 29 June 1973
CONTRACTOR: Breed Corporation

DESCRIPTION AND RESULTS: The Pursuit Deterring Munition was requested by
reconnaissance patrols operating behind enemy 1ines. This munition would be
used during the withdrawal operation after the team has been detected and is
being pursued by the enemy. Feasibility was shown with a munition two inches in
diameter and six inches long which contained a seismic sensor. Since false
alarms are characteristic of seismic sensors, a sensoring system which will not
false alerm is needed. Several air munitions were developed in DOD which contain
logic circuitry which overcome false alarming. LWL monitored these programs for
the possibility of including the logic circuitry into the Pursuit Deterring
Munition. This program was held in abeyance until a decision can be made
concerning the inclusion of the logic circuitry into the Pursuit Deterring
Munition and eventually terminated.
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TASK NUMBER: 04-F-71

TITLE: Mortar Aiming Device, 60MM

AUTHORIZED FUNDING: $105,742

TASK DURATION: 8 August 1570 to 19 October 1973
CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The Aiming Device provides elevation and azimuth
sensing for the 60mm Hand-Held Mortars. A quadrant-type elevation scale and

a gravity-sensitive indicator is used to sense elevation and a device which
maintains reference to the earth through a mechanical 1ink senses azimuth., The
elevation and azimuth sensing devices are contained in a single 1ightweight
clamp-on unit. An integral holding/carrying handle is also provided.

The Aiming Device was demonstrated to the Mortar Committee at Ft. Ben-
ning, GA, in May 73. They expressed interest in including this concept in the
Lightweight Company Mortar then under development.

e s R

et it s s e -



.

B-143

TASK NUMBER: 05-F-71

TITLE: Silenced Pistols and Rifle

AUTHROIZED FUNDS: $5,792

TASK DURATION: 14 September 1970 to 15 March 1971

DESCRIPTION AND RESULTS: Silencers (noise suppressors) were required on
auto-loading pistols and AK47 Rifles for special use. Six AK47 Rifles were
provided by the requestor, and ten Walther PPKS auto-loading pistols in 7.65mm
(.32 ACP) and 9mm Corto/Kurz (.380 AP) caliber were procured. To mount noise
suppressors on the AK47 Rifles, it was necessary to relocate the front sight.
To mount the noise suppressors on the Walther pistols, it was necessary to
replace the barrels to provide a mounting area for the suppressor. Six AK47
Rifles and four each of the Walther PPKS Pistols in 7.65mwm and 9mm Corto/Kurz
calibers were shipped to RVN in 3d Qtr FY71 for evaluation by the requestor.
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TASK NUMBER: 06-F-71

TITLE: Waterways Harassment and Interdiction Mine
AUTHOR™ “ED FUNDING: $79,304

TASK DURATION: 19 October 1970 to 3 March 1972
CONTRAC/OR: AAI Corporation

DESCRIPTION AND RESULTS: The WHIM is a small tethered floating mine which was
desicied to saturate selected areas of specif c waterways. When a floating steel
dirum contacts a mine, magnetic attraction initiates the firing sequence and the
explcsive charje is directed into the suppiy One such contact and initiation

is sufficient to sink the cupply.

The prototype design was improved and limited testing was satisfactorily
congucted = ‘or dynamic conditions. Fifty 1nits of the improved design were
fasricata safety evaluation tes*tirg. rhe task was terminated because funding
suoport exp..ted from the sponsor d'd not materialize.
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TASK NUMBER: 08-F-71
TITLE: Helicopter Dropsight
AUTHORIZED FUNDING: 535,749

TASK DURATION: 9 June 1971 to 27 February 1974

DESCRIPTIUN AND RESULTS: A simple sighting device was developed for use when
hand dropping various hardware including unattended ground sensors from UH-1D
and UH-1H helicopters. The initial concept consisted of a simple aross hair
mounted in a ring that projects outside the helicopter on an arm that was
attached to a standard installed in the rear dcorway. The sight could be
adjusted by the user for various drop conditions (various payloads, altitudes,
flight speeds, etc.). Sighting was accomplished by alignment of the cross
hair, a mark on the helicopter skid, and the drop zone. When all items were
in line, the hardware was hand dropped. This item also could be used with a
dispenser.

An improved model was evaluated at Fort Huachuca and a request was
made for twelve Dropsights for use in training at the Combat Intelligence
Schools. Twelve Dropsights were fabricated and shipped to Fort Huachuca in
June 1973.
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TASK NUMBER: 01-F-72

TITLE: Less Lethal Ammunition for Small Arms

AUTHORIZED FUNDING: $207,669

TASK DURATION: 11 August 1971

DESCRIPTION AND RESULTS: Various existing concepts were reviewed. Selected
available hardware was being tested and new items were developed and tested.
The more promising munitions were subjected to physiological testing prior to
1 selection of the best less lethal munitions for the various scenarios of
employment. These were then offered to potential users for field evaluation.

Y
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TASK NUMBER: 02-F-72

TITLE: Plastic 5.56MM Blank Cartridce Feasibility Study

AUTHORIZED FUNDING: $121,554

TASK DURATION: 30 August 1971 to 30 April 1974

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The LWL concept was to determine the feasibility of
developing a plastic 5.56mm blank cartridge requiring the minimum amount of
brass. The cartridge is all plastic except for the primer, a small primer
holder, and the propellant. This cartridge is of the same basic dimensions as
standard 5.56mm ammunition. It was designed for use in the M16 Rifie and other
weapons using the 5.56mm cartridge.

A single-cavity injection mold was made and a plastic blank cartridge
case developed. One thousand rounds were delivered to USALWL during the 4th
Qtr FY 73. After an evaluation was completed, a contract was awarded for
40,000 rounds for EDT and field evaluation.
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TASK NUMBER: 03-F-72
TITLE: Modified Grapnel With Line
AUTHORIZED FUNDING: $131,415

TASK DURATION: 10 September 1971 to 27 February 1974

DESCRIPTION AND RESULTS: The grapnel system consists of a grapnel hook, nylon
lire and a rocket motor which propels the grapnel hook approximately 220 feet
horizontally or 150 feet vertically. To facilitate carrying, the grapnel! system
is divided into two bandoleer assemblies: The line bandoleer and the grapnel
bandoleer. The line bandoleer contains 400 feet of 5/16" diameter nylon line
and & gas deflector. The grapnel bandoleer contains the gqrapnel components,

six munitions, two safety lines, goggles and two commercial line-climbing
devices. Upon firing, the rocket motor i the munition propels the grapnel,
which in turn pulls the line.

The grapnel with line was modified to eliminate shortcomings and
deficiencies which appeared during ET/ST tests. In addition, the grapnel
system was modified so it can be launched from either the M79 or the M203
grenade launchers. Check Tests on the M79 and ET/ST on the M203 were completed
in Oct 73. An IPR was held and project responsibility was turned over to the
parent agency (Picatinny Arsenalg
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TASK NUMBER: 04-F-72

TITLE: Arctic Tent Stake Driver

AUTHORIZED FUNDING: $73,858

TASK DURATION: 1 October 1971 to 27 February 1974

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The purpose of this task was to design and develop a
lightweight, low-cost, hand driven stake for Arctic use. Prototypes were fabri-
cated and tested initially in representative frozen soils and later in Alaska.

Previous effort on a stake driver indicated it was not practical to
drive available stakes mechanically and that a special stake similar to the
tubular ice piton was required. Several functional, cost-saving, hand-driven
tent stakes were designed and fabricated and tested in frozen soil simulations.

Prototypes of the two successful designs were sent to Alaska for field evaluation.
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TASK NUMBER: 05-F-72
TITLE: MIDI Smoke Grenade
AUTHORIZED FUNDING: $69,456

TASK DURATICN: 24 Fzbruary 1972 to 30 June 1973

DESCRIPTION AND RESULTS: The Midi Smoke Grenade is 1-1/2 inch diameter and 4
inches high overall. Its total weight is 7 ounces including the standard
M201A1 Fuze. Burn time for the Mid{i exceeds 60 seconds and the smoke volume
produced is at least equivalent to that of 40mm Taiget Markers. The available
smoke colors are red, yellow, violet, and green. The Midi is approximately the
same size as 40 mm ammunition; thus these smoke grenades can be car+ied in the
40mm ammunition bandoleer., Edgewood Arsenal continued the effort for eventual
type classification of the Midi to replace the M18 on a one-for-one basis.
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TASK NUMBER: 20-F-72

TITLE: Illumination Warhead, 2.75 Inch Rocket

AUTHORIZED FUNDING: $37,938

TASK DURATION: 17 December 1971 to 21 July 1972

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: The 2.75 Inch Illumination Warhead requested by USARV
Aviation utilizes the standard 2.75 Inch FFAR as the source of propulsion. Any
Army fixed or rotary wing aircraft capable of firing rockets from the M157B,
MI159C, or M200 Launchers can carry and fire this warhead. The illuminant
composition produces an excess of one million candela which effectively lights
a circular area approximately one kilometer in diameter. The light patterr is
circular and provides a very stable white light which produces excellent
resolution of ground objects. The flare composition is insensitive to small
arms ballistic impacts 70 percent of the time. Should ignition occur from a
ballistic impact, there is no explosion or detonation.

The warhead has a standoff range of approximately 2900 meters from
the point of launch to parachute deployment and candle ignition and requires
approximately ten seconds to complete the trajectory.

! A total of 103 warheads were fired successfully from a Cobra, of
which 19 were night firings, on the Pyrotechnic Evaluation Range at Yuma

Proving Ground. The Engineering Design and Environmental Tests were completed
in October 1971 and revealed several problem areas in the warhead. A program

to correct the problem areas and rerun the rough handling testc was successfully
completed and 100 warheads were shipped to MASSTER for evaluation in their
TRICAP program. An urgent request for these 100 warheads was received from
ACSFOR in late May 1972, and these 100 warheads were diverted from MASSTER and
shipped to RVN in June 1972.
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TASK NUMBER: 01-F-73

TITLE: Illuminate Spectrum Analysis Study
AUTHORIZED FUNDING: $56,890

TASK DURATION: 24 July 1972 to 27 February 1974
CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: This project evaluated by instrumentation and visual
comparative methods a new illuminant to provide better target acquisition,
target resolution, and target reflectivity by the naked eye. The standard 81mm
Mortar Illuminating Projectile was used as the vehicle for the visual comparison
test. Comparative evaluations were successfully completed and a demonstration
of the test vehicles, to user representatives, was conducted.
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TASK NUMBER: 02-F-73

TITLE: Less Lethal Liquid Ball

AUTHORIZED FUNDING: $134,733

TASK DURATION: 24 July 1972 to 26 April 1974

CONTRACTOR: AAI Corporation

DESCRIPTION AND RESULTS: The LWL Liquid Ball developed under a previous task
shows potential as an effective means of controlling disorderly persons without
causing unacceptable physical damage, but the trade-offs between effectiveness
and low-lethality had not been made.

The purposes of this task were to determine the physiological effects,
to improve the accuracy, and to determine optimum projectile size and weight of
the Liquid Ball.
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TASK NUMBER: 03-F-73

TITLE: Line Source Smoke and Riot Control Agent Rope
AUTHORIZED FUNDING: $103,839

TASK DURATION: 1 August 1972 to 22 Apri: 1974

CONTRACTOR: Ensign Bickford Company

DESCRIPTION AND RESULTS: The line source smoke and riot 3ntrol agent rope is
essentially a thin plastic tube fillad with the reguired . 2micals which will
provide a quick burner uf riot control ager*. It is apprc: mately 5/16 inch in
diameter and weighs approximately .03 pounds per “oov It may be made in any
length; however, the standard package is 250 teet.

A contract to manufacture smoke rope was awarded anu Er~ineering Design
Tests were completed. An IPR was held and pro_-=c* responsibility was turned
over to the Parent Agency (Edgewood Arsenal).
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TASK NUMBER: 04-F-73

TITLE: 2.75 Inch Multishot Antitank Warhead
AUTHORIZED FUNDING: $73,189

TASK DURATION: 1 August 1972 to 27 February 1974

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: The purpose of this task was to conduct a feasibility
study to determine the area coverage and probability of stopping an armored
vehicle with BLU-7A/B shaped charge bombs. Six (6) BLU-7A/B bombs were nested
as a cluster of six (6) submunitions into a warhead capable of being mated to a
2.75 Inch FFAR motor. The WDU-4A/A fuze used in the 2.75 Inch I1lumination
Warhead was used for separating the warhead from the rocket motor. The
feasibility study was successfully completed.
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TASK NUMBER: 05-F-73

TITLE: Chaff Warhead, 2.75 Inch FFAR

AUTHORIZED FUNDING: $139,448

TASK DURATION: 1 August 1972 to 27 February 1974
CONTRACTOR: Tracor, Inc.

DESCRIPTION AND RESULTS: The purpose of this task was to design and develop a
chaff dispensing warhead which will provide a helicopter with the capability of
dispensing clouds of chaff along a two mile 1ine. The warhead utilizes as much
as possible existing and proven hardware from the 2.75 Inch FFAR Flare Warhead.
The standard M200 19-tube dispenser is utilized as the launcher for the warhead.

Radar Cross Section effectiveness tests were conducted as were flight
tests to determine the effectiveness of the warhead. The warnead was turned over
to the 2.75 Inch Rocket Program Manager's Office.
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TASK NUMBER: 06-F-73

TITLE: Immobilizer

AUTHORIZED FUNDING: $18,727

TASK DURATION: 25 January 1973 to 12 December 1973

DESCRIPTION AND RESULTS: This task evaluated the Taser Systems, Inc., immobilizer
weapon as an instantaneous incapacitation device for close-range applications.

The device, consisting of electronics package and contactors with trailing wires,
acts to dominate the neuromuscular system in the human body through the
application of small electrical currents. In the majority of cases, the system
dig not produce immediate incapacitation of the highly motivated, trained test
subjects.
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TASK NUMBER: 07-F-72

TITLE: Modified I1lumination Warhead, 2.75 Inch

AUTHORIZED FUNDING: £7,543

TASK DURATION: 26 February 1973 to 31 August 1973

CONTRACTOR: Thiokol Chemical Corporation

DESCRIPTION AND RESULTS: This task was a follow-on to modify the warhead
developed on Task 20-F-72.
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TASK NUMBER: 02-F-74

TITLE: Shaped Charge, Antitank, Hand-Thrown
AUTHORIZED FUNDING: $12,167

TASK DURATION: 12 July 1973

DESCRIPTION AND RESULTS: There is no hand-deployed device available to give the
infantryman in urban warfare the capability to disable a tank which is buttoned

up. Preliminary development of the device was being completed upon deactivation.
It will be 2.5 inches diameter by 7 inches leng and weigh approximately 1.5 pounds.
It will be capable of penetrating 4 to 8 inches of armor plate. Existing munitions
components will be used and adapted where possible.

The hand-thrown device will be oriented to impact as nearly perpendicular
to the tank surface as possible or to be retained and orient itself after impact
with the tank surface. Fuzing and orientation were expected to be the major
technical problems.




B-16C

TASK NUMBER: 30-F-74 j
TITLE: 90MM and 105MM Subcaliber Training Device (CATB)
AUTHORIZED FUNDING: $62,000

TASK DURATION: 25 January 1974

DESCRIPTION AND RESULTS: A tank gun subcaliber device (caliber .50) is needed
to train crews in all aspects of tank gunnery without the expense and area
requirements needed to fire full caliber ammunition.

The 90mm and 105mm Subcaliber Training Devices are the same size and
weight as standarc rounds. They consist of a caliber .50 M8 spotting rifle
barrel and a specially designed bolt and breech mechanism mounted inside the
standard drill .ound (90mm Mi2B1) and a machined aluminum case for the 105rm
round.

The subcaliber training devices simulate the standard rounds. They
may be fired at stationary or moving targets at ranges of 500 to 1500 meters.
The use of the ranging and fire control system trains the tank crews in
accomplishing second round "Burst on Target." Compensation for the initial
velocity difference (1795 fps versus 2400 fps) is accomplished by a special
cam for the M3 Tank Gunfire Range Computer. The task was still open upon
deactivation.
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TASK NUMBER: 01-M-63

TITLE: Load Carrying Device, Man Propelled

AUTHORIZED FUNDING: $116,306

TASK DURATION: 17 December 1962 to 19 January 1966

CONTRACTOR: Wilson Nuttall

DESCRIPTION AND RESULTS: Develop a manually propelled device with a payload
capacity of 250 1bs, intended primarily for use by squad size units. Pro-
pelled by two men, it will be capable of being operated to varying degrees in
terrain, such as marshes, rice paddies, mud of all consistencies, open water,
sand, hilly country and narrow jungie trails. In those areas where use is not
feasible, it will be possible to rapidly unload and disassemble into components
that are man transportable. Possible loads would be crew served weapons,
ammunition, rations, communication equipment, and, in an emergency, could be
used for medical evacuation.

The Load-Carrying Device (developed at LWL) is a man-propelled, one-
wheel "cart" of plastic construction. It weighs less than 80 pounds and has a
rated payload of 250 pounds. Its over-all dimensions are: 81 inches long
(exclusive of handles), 28 inches wide and 31 inches deep.

The device is propelled oy two men. When fully loaded, it will float
in 14 inches or more of water. For crossing deep water, the top and bottom
halves of the device can be joined together to form a stable twin-hulled boat.
In this configuration the hanoles are used tc join the hulls togetner and as
paddle handles. To carry a litter patient, a lightweight nylon cloth is pro-
vided. The cloth is mounted in two sections and is fastened together to form
a litter.

The device was Service Tested by the U. S. Army Infantry Board and the
U. S. Army Airborne Electronic and Special Wariure Board during the period
June 1964 - April 1965 against the draft SDR. The results of the Service Test
indicated that the item was -Jitable for military use, subject to the correction
of deficiencies and as many ot the short-comings as possibie and recommended
that the item be resubmitted for test. However, due to the lack of an approved
SDR or uperational requirement, the task was terminated.
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TASK NUMBER: 02-M-63

TITLE: Lightweight Power Unit
AUTHORIZED FUNDING: $54,772
TASK DURATION: 17 December 1962 to 13 September 1964

CONTRACTOR: Raytheon

DESCRIPTION AND RESULTS: This study was designed to develop a power unit
weighing not more than ten 1bs, that will deliver 200 watts @ 28 volts DC. It
was to be a closed cycle, completely sealed system consisting of a boiler, steam
engine, condenser and high speed permanent magnet gererator. The unit was to
operate with a fuel consumption of not more than two pounds per horse power hour.
The task was terminated prior to completion.
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TASK NUMBER: 04-M-63

TITLE: Personnel/Cargo Lowering System for Helicopters
AUTHORIZED FUNDING: $98,079

TASK DURATION: 4 March 1963 to 6 April 1966

DESCRIPTION AND RESULTS: To develop a line descent system for lowering personnel
and/or cargo (up to 590 1bs) from hovering helicopters to the ground. It will
also be designed to lower a parachutist to the ground after a tree landing.

The Lowering System developed consists of a lowering governor device,
150 feet of 3/8" nylon lowering braid, carrying case, and a personnel harness.
The personnel harness is required only for personnel lowering from helicopters.
The device will lower 500 pounds of cargo and parsonnel from a hovering heli-
copter and can be used by a parachutist to safcly lower himself to the ground
after a tree landing. An interim webbing floor attachment loop is available for
the UH-1 aircraft, and attachment can be made to flecor tie-down fittings of the
CH-47A aircraft. The system weighs 7 1bs. 13 oz. complete or 6 1bs. 5 oz.
without the personnel harness. Overhead attachment points are being developed
under separate tasks, in order to provide for faster and safer deployment of
troops.

Fifty units were sent to Vietnam in January 1965 for evaluation.
ACSFOR received requests from U, S. Forces in Vietnam for 640 units, and NLABS
were assigned procurement action. Eight units were sent to Thailand for evalua-
tion in January 1966. The item was type classified STD A.
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TASK NUMBER: 06-4-53

TITLE: Device to Rapidly Refuel Helicopter from 55 Gal Drums

AUTHORIZED FUNDING: $32,518

TASK DURATION: 23 October 1963 to 17 March 1965

DESCRIPTION AND RESULTS: Develop a small lightweight fuel transfer system to
provide a remote area capability of rapidly refueling helicopters and army air-
craft from 55-gallon drums. Two refueling systems were developed by LWL. One
system weighs 68 pounds (a 25-gallon-per-minute system) and the other weighs
170 pounds (the 50 GPM system). Both systems utilize standard fittings and
modified commercial components.

After the evaluation of preliminary models, two systems were fabricated
and tested by joint effort between USALWL and USATECOM. During Safety Certifi-
cation Tests by USATECOM, approximately 1400 drums of fuel (55-gallon each) were
pumped with the 25 GPM system and 3000 drums with the 50 GPM system.

Upon completion of the Safety Certification Tests, six 25 GPM systems
and four 50 GPM systems were fabricated and shipped to ACTIV in January 1964 for
field evaluation. These first ten systems, which used a "go no-go" type fuel
filter as a major component of the system, were not adequate due to the high level
of fuel contamination existing in Vietnam. Consequently, ten new systems con-
taining a filter/separator unit and other desirable features were fabricated and
shipped to Vietnam in August 1964. As a result of field utilization of these
ten systems in Vietnam and upon evaluation of the systems by ACTIV and U. S.
Army Support Command, forty additional 25 GPM systems were procured by U. S.

Army Support Command in Vietnam. In addition, the 11th Air Assault Division,
recommendation of LWL, evaluated the fueling systems as originally fabricated by
LWL, and purchased 145 units for operational use. The 11th Air Assault Division
retained the "go no-go" type filter which proved satisfactory for their operating
conditions.
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TASK WUMBER: 01-M-64

TITLE: Towed Glider, Mobile Aircraft Refueling System
AUTHORIZED FUNDING: $4,268

TASK DURATION: 23 October 1963 to 17 March 1965

DESCRIPTION AND RESULTS: To furnish the pumping and fuel transfer system for a
Towed Glider, Mobile Aircraft Refueling System being developed by the U. S. Army
Transportation-Engineering Command (USATRECOM), under Advanced Kesearch Projects
Agency (ARPA) contract.

The scope of this project was coordinated with USATRECOM. The work
accomplished by them on the rogallo wing was monitored and LWL's work on the
refueling system kept pace with the development and testing program of the
rogallo wing.
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TASK NUMBER: 02-M-64

TITLE: Flotation Gear for Army Aircraft

AUTHORIZED FUNDING: $918

TASK DURATION: 17 March 1964 to 26 August 1965

DESCRIPTION AND RESULTS: Design, develop and fabricate unsinkable flotation
landing gear for Army aircraft used in support of Special Warfare activities in
remote areas of the world. Initial phase will consist of a feasibility study to
include preliminary design, types of materiel, quantity and weights estimates,
and description of manufacturing process.

A feasibility study was completed and forwarded to CDC. It was shown
that non-sinkable pontoons and floats can be made with a slight weight reduc-
tion, a substantial reduction in maintenance and a slight reduction in cost.
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TASK NUMBER: 03-M-64
TITLE: Rolling Ammunition Carrier
AUTHORIZED FUNDING: $19,317

TASK DURATION: 17 March 1964 to 17 March 1965

DESCRIPTION AND RESULTS: Design and develop a device to enable one to three men
to move 6 rounds of 105 MM Howitzer ammunition (total weight 295 1bs.) short
distances of 100 yards to 1/2 mile over rough terrain. Empty weight is to be
approximately 35 1bs. Work on this task was performed in response to a specific
request from the 11th Air Assault Division, Fort Benning, Georgia. Ten rolling
ammunition carriers were fabricated ang delivered to the 11th Air Assault
Division.
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TASK NUMBER: 04-M-64

TITLE: Vehicle Design for Uncon: >ntional Warfare
AUTHORIZED FUNDING: $11,945

TASK DURATION: 14 May 1954 to 17 March 1965

DESCRIPTION AND RESULTS: Irvestigate various designs for structures and
components of vehicles for umconventional warfare and analyze information on
materials which may be applied to vehicle design, thus permitting quick solutions
to mobilit. problems. A lightweight structure having a very high impact
resistance was developed anc was applied to the "Man-Propelled Load-Carrying
Device" (LWL Task 01-M-63).
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TASK NUMBER: 05-M-64

TITLE: Feasibility Inv